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Examples of our many activities. The pump impeller is a Panilax Resin Moulding and is supported upon rolls of Mica tcpe 
and Empire tape. The punchings include Micanite, Paxolin Laminated and Mica. 
THE MICANITE & INSULATORS CO. LTD 
and EMPIRE WORKS - BLACKHORSE LANE - WALTHAMSTOW - LONDON - E17 
BRANCH OFFICES at BIRMINGHAM CARDIFF GLASGOW MANCHESTER aid Editorial 
NEWCASTLE-UPON-TYNE and representatives in most countries throughout the word. Code: A 
In CANADA, MICANITE CANADA‘LTD. New Yor 
Manufacturers of MICANITE (Built-up Mica Insulation). Fabricated and Processed MICA. PAXOLIN Laminated Materials. PANILAX Lamina ed Osders 


Materials and Mouldings. EMPIRE Varnished Insulating Cloths and Tapes. HIGH VOLTAGE BUSHINGS & TERMINALS. Distributors of Micof! :x- 
Duratube Sleevings, Micoflex-Durasleeve (Plastics-covered flexible metal conduit), Durajoint (Patented expansion jointing for concrete structures) 2nd 
Kenutuf Injection Mouldings (in most thermoplastics including P.V.C.) 
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Electric Speedmeters 


Typical speed transmitter for floor or bracket mounting. 
Everett Edgcumbe Speedmeters employ a small permanent 


magnet alternator to generate a voltage proportional to speed. 


The speed indicator or recorder of the rectifier, moving coil 
type, can be situated at any reasonable distance away. 


There are no commutators, slip rings or rubbing contacts ; the ie 
circuit and the whole equipment is robust, reliable and accurate. 


Special types of speed transmitter are available for low rotational | 
speeds (below 500 r.p.m.). 


Indicators may be of any size from 2” up to 24”, many patterns 
having illuminated dials. All have evenly divided scales. 


; a Recording instruments are of the well-known Inkwell pattern 7 
Disc scale indicating speedmeter. with continuous roll chart, central ink reservoir, and with 
magnetic damping. 


Both panel mounting and portable type can be supplied. 


Send for 


EVERETT EUGGUMBE- 


Designers and Manufacturers of almost every type of electrical 
indicating and recording instrument. Specialists in: Speed 
Recording, Photometry, Process Time Control, Telemetering. 


Portable speed 
recorder. 


COLINDALE WORKS LONDON N.W.9 TELEPHONE: COLINDALE 6045 


DHB/2148 
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Electrical Careers 


Tue electrical industry is now facing one of the greatest difficulties it has ever 
encountered—the obtaining of sufficient new technologists to enable it to satisfy the 
ever growing demands made upon it. Much has been done by way of appeal and 
exhortation since the Duke of Edinburgh drew attention to this extremely serious 
position in his presidential address to the British Association in 1951, but those 
appeals have been made, in the main, within the industry and not to those who alone 
can solve the problem, i.e., educationalists by seeing that students can get adequate 
scientific education, the school leavers by entering the engineering profession as 
recruits, and the parents by exercising their influence on both child and teacher. 

Because of the grave seriousness of the recruiting position we were somewhat 
concerned by the method of presentation of the symposium of papers “‘ The Electrical 
Industry as a Career” at the British Electrical Power Convention at Brighton this 
week, reported elsewhere in this issue. We emphasize method of presentation because 
as an account of what the supply, manufacturing and contracting sections of the 
electrical industry have to offer in the way of training and careers the three papers 
are excellent. 

Sir Henry Self opens his paper thus: “ This trilogy on careers in electrical 
engineering provides a valuable opportunity for a representative gathering of the 
industry to examine critically the means they are adopting to meet their manpower 
budgets.” That is very good indeed because it gives the industry an opportunity 
to see the complete picture in true perspective. But Sir Henry also says in his 
introduction: “ The case must be presented in such a way that the unseen audience 
to whom these papers are addressed, e.g., parents and their families, headmasters . . . 
are able to see in the profession satisfactory answers to some or all of the conditions 
they lay down for a sound career.” This, however, seems to us to be one more example 
of industry talking to industry, because the papers can hardly be said to be addressed 
to the parents, the children leaving school, the schoolmasters, etc. How could the 
B.E.P.C. papers be addressed effectively to this wider field? For one thing they 
are couched in quite the wrong terms. 

This is now not really a new problem, and so it is high time that the industry 
found an authoritative mouthpiece to make its appeal for recruits in the right quarter. 
In his paper Mr. Goodall says that keen competition exists between different companies 
in the industry to obtain the services of the best young men available. We have seen 
a good many careers booklets born of this competition and too many of them, instead 
of stressing the opportunities to be found in the industry, imply that it is so much better 
to work for firm “A” than for other firms. The result is that instead of making an 
appeal to the creative instinct in the school leaver this “ keen competition” has 
appealed to the cynicism in the boy, with the worst results. 
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FUTURE NUCLEAR RESEARCH 


As was pointed out in the recent O.E.E.C. Report on 
intra-European economic co-operation in the produc- 
tion and distribution of power, the standard of living 
in a country is more dependent on the cost of power 
than its abundance. In Great Britain we are 
continually endeavouring to increase the efficiency of 
thermal generation but it seems more likely that nuclear 
power will eventually be the answer. This country 
has what is perhaps a better chance of exploiting nuclear 
power for the generation of electricity than any other 
country in the world. This means, however, that the 
Atomic Energy Authority will have to expand its 
research activities as outlined in the recent White Paper. 
The field of work presented is of unrivalled interest 
and satisfaction to those who are engaged in it and if 
the Authority is to carry out its planned expansion 
more men will be needed, at all salary levels between 
about £300 and £3,000 per annum. There will no 
doubt be plenty of opportunities for engineers, 
chemists, physicists, and metallurgists who are 
interested in applied research. 


ELECTRICAL TEACHING FACILITIES 


Much has been written and said about the shortage 
of suitably trained men in industry, but broadly speak- 
ing very little concrete action has been taken to apply 
remedies. For one thing, most people seem uncertain 
about the root cause of this shortage and the schools, 
technical colleges, universities, and industry itself have, 
in turn, come under fire. We believe that a satisfactory 
supply of scientific man-power could be found, 
given the co-operation and understanding of secondary 
and technical school headmasters and parents. How- 
ever, university courses and teaching facilities must 
be continually modified to keep abreast of scientific 
developments and provide men who can quickly be 
useful to industry without long periods of works 
training. A good example of an effort in this direction 
is in the new electrical engineering building of 
Manchester University, which is described in this issue. 
This building, which is the first in a series of buildings 
to form a new science centre for Manchester University, 
caters for a wide range of requirements from the 
electrical industry. The courses are comprehensive 
and students can specialize in many subjects ranging 
from measurements, computer techniques and servo- 
mechanisms to higher vacuum techniques, acoustics and 
high-voltage work. There is a very strong research 
side and at present 24 post-graduate research workers 
are being admitted each year. 


COLLIERY ELECTRIFICATION 


An obstacle to rapid introduction of more efficient 
methods of applying power in industry has always been 
the interference with production it might cause. In 
the past, trade cycles offered opportunities for making 
improvements, though often more gradually than 
considerations of power economics only would make 
desirable. In the case of the collieries, however, the 
urgency of the need to bring all coal possible to the 
surface seems likely to continue indefinitely. The 
biggest task, as Mr. B. L. Metcalf pointed out at the 
B.E.P. Convention, is the electrification of more than 
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1,000 steam winders, usually with an increase in their 
capacity. The amount of preparatory work entailed 
in concentrating the actual change-over of each into 
one fortnight of the year sufficiently indicates the 
formidable nature of the engineering work entailed. 


COAL SHORTAGE 


Many references are made in the National Coal 
Board’s report for 1954 to reconstruction but there is 
little to indicate what part electrical equipment is taking 
in this work. The report should be read in conjuncticn 
with Mr. B. L. Metcalf’s Power Convention paper if 
an idea is to be gained of the extent of colliery electrifi- 
cation. What the report does indicate is the 
improbability of the industry ever producing enough 


coal to satisfy a demand which grows at a much faster. 


rate than output. Thus it tacitly emphasizes the need 
for finding supplementary fuels as rapidly as possible. 
Imports of coal are most undesirable (and costly in 
dollars); oil is immediately available—a contract has 
just been signed for fuel oil supplies for seven power 
stations—but it, too, is imported. It is certain that for 
the future greater reliance will have to be placed on 
nuclear energy. The Board’s report should serve as 
a spur to the Government and industry to accelerate the 
construction of the reactors already planned and to 
enlarge the programme. 


A LAGGING LOAD 


Mr. Felix Rogers, in his Power Convention paper, 
said that it was estimated that the catering industry 
of this country spent about £10 million a year on new 
cooking apparatus, but only about 5 per cent of this 
equipment was electric. This unsatisfactory situa- 
tion appears to arise from the fact that the electrical 
industry has not given this business so much attention 
as it has devoted to other branches of electrical develop- 
ment. Yet there is a very good case for commercial 
electric cooking. The attributes common to all 
applications of electricity—cleanliness, absence of 
deleterious fumes, ease of control, etc.—apply in this 
case and the cost of the equipment is not so very 
different from that of gas appliances. Mr. Rogers 
pointed out, too, that installation, running and 
maintenance costs (given regular inspection) were not 
greater, all things considered. It is to be hoped that 
Mr. Rogers’ survey of the position will lead to greater 
interest in the catering load which, as he showed, is 
of a character acceptable to the electricity supply 
authorities. 


GENERATING EFFICIENCY 


Once again three C.E.A. power stations have achieved 
a thermal efficiency of over 30 per cent on a kWh sent 
out basis, the leader, Portobello H.P. (Edinburgh). 
returning nearly 31-5 per cent for the twelve months 
ended in March. That does not indicate the complete 
position, however, since several of the first twenty 
stations listed in this issue are very little behind, reflect- 
ing the influence of the new stations commissioned. 
The significance of the improvement of 0-63 per cent 
of all the steam stations over 1953-54 may not be 
immediately apparent. Actually it means a saving in 
fuel of nearly £23 million. 
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BUSINESS AND SOCIAL 


Banuunt weather greeted the delegates to the 
seventh British Electrical Power Convention at 
Brighton this week. Many of the 2,000 or so people 
attending the gathering arrived during the week-end; 
old friendships were renewed and memories racked 
in the usual effort to link names and faces. 


On Monday an appreciable proportion of the visitors 
went along to the Convention Exhibition at the Sports 
Stadium, where the customary feverish rush to be 
ready for the opening was in progress. By the eve- 
ning practically everything was in order. The display 
this year is again a very good one; the exhibitors 
always take great pains to produce attractive designs 
and this year they were given a little more space in 
which to display their products. 

At the opening ceremony Sir Harry Railing, the 
Convention President, was introduced by Mr S. F. 
Steward who is Chairman of the Organising Com- 
mittee. In declaring the Exhibition open Sir Harry 
Railing, who was accompanied by Lady Railing, 
emphasized the all-industry character of the Con- 
vention and congratulated the exhibitors upon the 
show. He expressed his gratitude to the Mayor and 
Corporation of Brighton for permitting the use of the 
municipal car park for part of the Exhibition and to 
the lessees of the Sports Stadium for deferring the 
opening of their summer show to enable the building 
to be used during the period of the Convention. Sir 
Herry also made appreciative references to the 
Scnthern Electricity Board and the _ industry’s 
associations for their help, making special reference to 


Seventh Power Convention 


ACTIVITIES AT BRIGHTON 


the British Electrical Development Association and its 
director and secretary (Mr V. W. Dale) who organised 
the display. 

In conclusion the President hoped that the residents 
of Brighton and visitors would visit the Exhibition to 
see a wonderful collection of modern appliances of 
British manufacture which could make their lives 
healthier, easier and happier. 


Mr Steward thanked the President who, he said, 
had given a good start to a most important part of 
the Convention. On behalf of the Council he asked 
Lady Railing to accept a writing case as a token of 
their appreciation. 

At the close of the proceedings the Mayor and the 
President and their party made a tour of the 
Exhibition. 

At the opening session at the Dome on Tuesday 
morning the President welcomed the delegates and 
their ladies and introduced the Mayor. Sir Harry 
referred to Brighton’s close connections with the 
electrical industry; he said that Magnus Volk’s 
railway was the first electric railway in the country. 
He also mentioned that the Mayor was connected with 
the gas industry but showed by his presence the 
possibilities of ‘ peaceful co-existence”? between the 
gas and electricity supply industries. 


The Mayor assured the delegates that there was 
no “iron curtain”? between them. He said that the 
Convention was the largest and most important held 
in that town of conferences. 
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After thanking the Mayor, the President announced 
the dispatch of a telegram to the Queen and then 
proceeded to deliver his presidential address, which 
we summarise elsewhere. 


A vote of thanks to Sir Harry Railing was moved by 
Lord Citrine who said that no previous address had 
attained greater heights. In these days we had little 
time to reflect deeply on the rapid changes taking 


Lady Railing with the writing case presented to her at the 
Exhibition opening. 
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place all around us. There was to-day a grea‘er 
manifestation of inventive ability than in any previous 
epoch. Lord Citrine said that he had been struck ay 
the ability which abounded in the electrical indust:y,. 
In that industry the extent of forward planning was 
not equalled in any other industry or in any otler 
country. Electricity was nowhere near its full 
development in spite of pessimists who had questior.2d 
the provision of power plant to meet future nee:'s. 
It had still to be fully recognised by Governments that 
the future depended upon electricity; the address 
should help to impress that fact upon the responsiile 
authorities. 

Sir Harry Railing made a brief acknowledgment 
and this concluded the morning session. 


The Dowager Lady Swaythling, president of tne 
Electrical Association for Women, took the chair at 
the Association’s Convention luncheon at the Hoiel 
Metropole on Tuesday. She expressed the great regret 
of the members at the inability of Dame Caroline 
Haslett, the director, to be present and read a letter 
from Dame Caroline in which she said that her health 
had improved somewhat. 


The toast of “The Corporation of Brighton’ was 
proposed by Councillor Mrs Letitia Bell, J.P., hon. 
treasurer of the E.A.W., and Mayor of Newport (Mon.) 
and the response was by the Deputy Mayor, Alderman 
W. G. Dudeney. 

Sir Harry Railing, proposing ‘The Electrical 
Association for Women and Modern Living,” said that 
the fact that he had been asked to do this was an 
excellent example of emancipation. He praised the 
E.A.W. for the contribution to better living which it 
had made in its 31 years of existence. It had educated 


and enlightened women and by relieving them of 


drudgery had enabled them to take up other interests, 
to live a fuller life and become better citizens. 


In her reply to the toast Miss L. E. Charlesworth, 
C.B.E., B.A., headmistress of Sutton High School, 
compared the education of girls in earlier days with 
modern methods. Then, she said, girls were taught 
nothing of practical value but now they were being 
fitted for modern life. The Caroline Haslett scholar- 
ships were greatly appreciated by the schools; the 
E.A.W. had been very helpful to women in many 
careers. Electricity now played a large part even in 
the most backward countries and she illustrated her 
remarks with examples she had encountered in the 
Sudan during a recent visit. 


The Mayor (left) and the President (right) inspecting stands in the Exhibition. 
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The President, Mayor and Convention Council at the opening meeting. 


There was no business session in the afternoon, 
which left many of the delegates free to play in the 
golf competitions—the men at East Brighton for the 
G. P. Dennis Trophy, and the ladies at West Hove 
for the Lady Citrine Trophy. As usual, the Electrical 
Industries Benevolent Association will benefit from 
the competitions. On Tuesday afternoon Lady Railing 
entertained the lady visitors to tea. 

Alderman J. A. T. Leak, the Mayor of Brighton, 
held a reception in the evening at the Corn Exchange 
and afterwards there was dancing until a late hour. 

On Wednesday morning the first of the papers, that 
n “The Generation of Electricity (a Ten-Year Fore- 
cast),” by Mr J. Eccles, C.B.E. (Deputy Chairman 
(Operations), C.E.A.), was read and discussed. This 
and the other Convention papers are summarised in 
this issue and reports of the discussions will be given 
next week. The I.E.E. film on careers in electrical 
engineering, “‘The Inquiring Mind,” was exhibited 
before the luncheon break by Mr S. E. Goodall, Vice- 
President, I.E.E. 


The Mayor of Brighton welcoming delegates. 


Rotarian delegates to the Convention were the 
guests at luncheon of the Brighton Rotary Club at 
the Savoy Restaurant. 

Wednesday afternoon’s session was devoted to the 
presentation and discussion of the first group of 
papers under the general heading, “The Electrical 


Before the E.A.W. luncheon at the Hotel Metropole. 


e 


Industry as a Career,” the authors being Sir Henry 
Self (electricity supply industry), Mr S. E. Goodall 
(electrical manufacturing industry), and Mr R. A. 
Marryat (electrical contracting industry). There was 
no official function in the evening, but a number of 
private gatherings had been arranged. 


The first two of the second group of papers 
“ Electricity and the Industrial Future,” by Messrs. 
W. F. Cartwright (steel) and B. L. Metcalf (coal)— 
were dealt with at the first session on Thursday, and 
in the afternoon the other two, by Messrs. G. Nonhebel 
(chemicals) and Felix A. Rogers (catering) were 
presented and discussed. 
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Last evening the annual dinner took place at ‘he 
Corn Exchange, the Minister of Fuel and Power (Mr 
Geoffrey Lloyd) being billed as the principal gucst. 
The heads of the national delegations to the London 
meeting of the International Electrotechnical Com- 
mission were among the company. The dinner was 
followed by a dance and cabaret. 


This (Friday) morning the: Convention is to con- 
clude with an “ Electrical Forum,” in which questions 
put in by delegates are to be replied to by a panei of 
experts, and the annual general meeting, at which 
it is expected the place and date of next year’s 
Convention will be announced. 


1—Sir Henry Self and Lord Citrine. 2—Mr. R. R. B. Brown and Lt.-Col. E. L. Luce. 3—Mr. and Mrs. H. W. Bosworth with Sir John and Lady Dalton. 


4—Mr. D. P. Sayers, Mr. W. S. Lewis and Ald. the Rev. R. A. Giles. 5—Messrs. H. J. Bennett and L. H. Welch. 6—Mr. and 


Mrs. W. Lewis Sm:th 


and Sir John and Lady Hacking. 7—Messrs. F. Johnson, J. J. Thompson, Raymond Berry, C. Boyes, E. G. Plucknett and J. A. E. Trinder. 8—Mess's. 


€. A. Mills and E. C. Holroyde. 9—Messrs. G. T. Baldwin, E. Bond and D. 


Mackenzie Parkinson. !ti—Mr. H. S. Davidson and Ald. A. E. Bennett. 
13—Messrs. R. H. Upton, %E. A. Logan, H. Robson and A. E. Jeans. 


H. Kendon. 1!0—Mr. V. 
12—Messrs. J. F. Ford, M. J. Gartside, J. F. Sanders and K. R. Taylor. 
14—Messrs. W. J. Oswald and C. W. Hughes. 1I5—Messrs. P. Buchanan, 


Coffee, Mr. and Mrs. |. F. Young and Mr. A. 


D. Bellamy and R. E. Crowe. 
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British Electrical Power Convention 


So full of matter was the President’s long address that 


it is possible only to indicate its contents in the available " 


space. Sir Harry began with an indication of the size of 
the electrical industries: 670,000 workers in the manu- 
facturing industry, producing goods worth about £800 
million yearly, and 270,000 in the supply section. 

The total production mentioned had grown from £14 
million in 1907 to £155 million in 1937 and £560 million 
in1950. From £15 million in 1935 electrical exports had 
risen in 1954 to £218 million. Electricity output had 
expanded from 25,018 million kWh in 1939 to 68,565 
million last year. The latter figure represented an increase 
over 1953 of 11-3 per cent; the United States total of 
471,612 million kWh represented a 6-6 per cent increase 
over 1953. Capital investment in the electricity supply 
industry was £178 million in 1953. On the manufactur- 
ing side the capital employed by the six largest electrical 
concerns rose from {111 million in 1948 to £223 million 
in 1954. 

Although the task of electrical engineers was the solution 
of immediate specific problems there were many factors 
which required intelligent anticipation if they were to 
remain masters of their destiny. Power production must 
be planned well ahead and the manufacturers wished to 
know in advance what was required of them. This meant 
close co-operation between the supply and manufacturing 
interests. 

Factors which conditioned the rate of increment of the 
demand for energy were the growth of population, the 
insistent demand from all to participate in the available 
amenities, the multiplication and acceleration of new 
materials, processes and applications, and the need for 
supporting human energy with the maximum of mechanical 
energy. 


Rising Demand 

World demand for electricity had increased at the rate 
of 7 per cent per year but Sir Harry Railing expected a 
greater rise than that in the United Kingdom for several 
reasons including the greater production of heavy engineer- 
ing and capital goods, transport modernization and rural 
electrification. He foresaw an extended use of electric 
heating, of domestic labour-saving appliances and of elec- 
tronic devices for many purposes. 

The President next examined the implications of the 
Chancellor of the Exchequer’s suggestion that we could 
double our standard: of living in 25 years, coming to the 
conclusion that electricity consumption would be more than 
trebied within the next 20 years. Referring to last year’s 
increase of 11-3 per cent in consumption Sir Harry gave 
reasons for believing that the estimated increase of 7 per 
cent must be substantially exceeded if we were to hold 
our international position. 

There would be ample manufacturing capacity to meet 
the -xnual requirement of generating plant (95 per cent 
thermal), rising from 2,000 MW to 3,000 MW, leaving the 
same percentage as at present for export production. The 
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trend in steam generating plant 
was towards higher pressures 
and temperatures and larger 
units—the possibility of 300 or 500 MW units was men- 
tioned. The speed of development would largely depend 
on the progress of metallurgical, heat-exchange and cooling 
methods research. Higher transmission voltages would be 
employed: 400 kV transmission had become practicable. 
The linking-up of different European regions was assuming 
ever-increasing importance. 

As a means of smoothing out load peaks the storage of 
electrical energy could make a significant contribution but 
at present there were limitations. Pumped storage would 
find a greatly extended application in the future and the 
development of the heat pump was of great importance. 

Reviewing the fuel situation, the President said that the 
coming deficiency of coal at the present rate of output 
necessitated the utmost efficiency of use. It would seem 
possible to double the present annual consumption of fuel 
oil in this country (about 6 million tons) in each of the 
next two decades and thus replace from 54 to 60 million 
tons of coal a year in 25 years’ time. The rate of replace- 
ment would depend on relative costs. 


Nuclear Power Programme 


Next nuclear power was considered and reference was 
made to the C.E.A.’s ten-year programme for providing 
from 1,500 to 2,000 MW of plant. It was possible that 
a quarter of the generating plant installed each year after 
1965 might be in nuclear power stations. It would still 
be necessary to raise coal production however. 

Emphasizing the tremendous impact which electric power 
derived from nuclear sources would ultimately have on 
world development and world affairs, the President said 
that every encouragement should be given to those com- 
panies which were prepared to embark upon nuclear 
development work which would be largely unremunerative 
for a considerable time. 

The harnessing of nuclear power opened up great new 
possibilities including the creation of a common pool of 
energy within the British Commonwealth which might 
subsequently form an integral part of a world power 
development pool. 

All the work which he had outlined required the team 
work of the engineer and the physicist. Sir Harry said 
that he would like somebody to define where the electrical 
power engineer, who must always be basically a mechanical 
engineer, started to become an electronic engineer and 
where the border line lay between electronic and chemical 
engineers and scientists. 

Dealing further with the need to supplement our sources 
of power, the President said that our present power 
resources represented different types of stored energy 
derived from the sun. An exception was the energy 
released by nuclear fission of certain heavy elements. He 
went on to consider the derivation of energy from the 
nuclear fusion of light elements, as occurred in the sun, 
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but said that no containing material could withstand the 
extremely high temperatures which were involved. The 
total power consumed throughout the world was less than 
one ten-thousandth of the total solar energy arriving at 
the earth’s surface. The harnessing of the sun’s energy 
thus opened up vast possibilities to the future electrical 
engineer. 

Conventional steam-raising methods of employing solar 
heat could never give a higher efficiency than about 5 per 
cent. Thermo-electric generators had been tried; effici- 
encies of only about o-or per cent had been reported 
although the theoretically possible efficiency might be as 
high as from 15 to 20 per cent. A more promising method 


The Generation of Electricity 


A TEN-YEAR FORECAST 


By J. ECCLES, C.B.E., B.Sc., M.I.E.E., M.I.C.E., M.I.Mech.E. 
Deputy Chairman (Operations), C.E.A. 


Tis paper was prefaced with a statement that, except 
where otherwise stated, the forward estimates and plant 
programmes referred to the area served and system 
operated by the (then) British Electricity Authority up 
to 31st March, 1955. Mr. Eccles began with a brief 
history of electricity supply in Great Britain illustrating 
it graphically. As a measure of the expansion he men- 
tioned that the total amount of electricity supplied in 1920 
was only 6 per cent of that supplied in 1954. 

He then proceeded to deal with the bases of his fore- 
cast, referring to such influences upon expansion as rapid 
industrialization and absence of alternative forms of power 
and heat, as well as the strong desire of people to avail 
themselves of the many advantages of electricity. Curves 
reproduced in the paper showed the total production of 
electricity and consumption per capita in Great Britain, 
France, Canada, the United States and Russia from 1920 
to 1953-54. 

Mentioning the way in which British electrical manu- 
facturers had adapted themselves to the B.E.A.’s rising 
demand for plant, Mr. Eccles said that the plant/load 
position was now more nearly matched than it had been 
at any time during the last ten years. Accuracy of 
estimates would assume a new importance when plant 
shortage was eliminated. 


Plant Requirements 


Present methods of estimating plant requirements were 
outlined, mention being made of the contingencies which 
had to be provided for—breakdowns, weather conditions, 
industrial slumps or “ booms,” and unpredictable demands 
of consumers. The integrated system had made it possible 
to assess these risks more closely as well as to mitigate 
their effects. 

A figure in the paper (reproduced) showed the estimate 
of the future course of the load up to 1959-60 extrapolated 
on a reasonable basis to 1965, account being taken of 
varying weather conditions, relating the load to installed 
capacity. According to this estimate the installed capacity 
required in the winter of 1964-65 will be 36,000 MW, 
against the figure of 20,173 MW at 31st March last. 
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lay in the development of special barrier-layer photo- | 


voltaic cells a battery of which had shown an efficiency 
of 6 per cent, the theoretical upper limit being perhaps 
20 per cent. 

The President concluded by emphasizing again that 
electric power provided the foundation of modern economic 
progress and that it penetrated every human activity. He 
hoped, therefore, that the community would place at the 
electrical industry’s disposal the money and the manpower 
which would enable it to carry out its great work. The 
splendid tasks before the industry should be an induce- 
ment to youth to join its ranks and an inspiration to those 
in the industry to make their full contribution. 


_ The author mentioned that in preparing a programme 
it was necessary to know not only the amount of plant 
required but also the situation of the load and the source, 
kind and amount of the fuel supply. After referring to 
the difficulty presented by coal shortage and the undesira- 
bility of imports of coal and oil he touched upon the 
need for developing nuclear energy, primarily for base- 
load purposes. 

Mr. Eccles then proceeded to survey the main features 
of plant design, making special mention of the boiler- 


turbine unit system; the breaking away from the practice 7 
of designing a turbine to be most efficient at 80 per cent 7 
of maximum continuous rating; simplified boiler construc- 
tion; the trend towards elimination of steani-driven | 


auxiliaries; larger units operating at higher steam pressures 
and temperatures; re-heating; improvements in turbine 
design; and higher-pressure hydrogen cooling. He said 
that studies were in hand in the design and application 
of still larger units operating under more advanced steam 
conditions, perhaps in the region of 4,000-5,000 lb/sq in. 

As it was believed that the fuel cost per kWh in nuclear 
power stations would be less than that in even the most 
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Relation between maximum output capacity (including purchases) 
and potential simultaneous demand on the B.E.A. system. (Figures 
for earlier years partly estimated) 
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advanced coal- or oil-fired stations, the problem was how 
much nuclear fuel would be available, what would be the 
capita! cost of the new stations and what was the right 
balance between capital cost and thermal efficiency of the 
coal- and oil-fired stations to produce the most economical 
result at their prevailing load factors. One thing was 
certaii: all sets must be capable of two-shift and single- 
shift working. 

Studies were being made of the various gas turbine cycles 
including those which operated on gas turbine principles, 
using steam as the working fluid. 

Next Mr. Eccles dealt with the Central Electricity 
Authority’s proposal to construct a pumped storage scheme 
at Blaenau Ffestiniog, North Wales, to develop 300 MW, 
probably in six 50 MW units. He outlined the advan- 
tages of the scheme in lower capital cost as compared with 
a thermal station, lower production costs, night pumping 
at the incremental cost of the base-load plant, ready avail- 
ability as stand-by plant and flexibility in operation. It 
was an attractive way of providing peak load power, 
especially on a system supplied by nuclear power stations. 

Reviewing the nuclear power programme, the author 
spoke appreciatively of the work of the Atomic Energy 
Division of the Ministry of Supply and the United King- 
dom Atomic Energy Authority and briefly explained the 
methods of harnessing nuclear energy. Reactors of 
the type being erected at Calder Hall would be cooled by 
a non-reactive gas such as CO, or helium, the heat so 


collected being used in a heat exchanger to produce steam. 
There might be a high and low pressure steam circuit, 
the high pressure being of the order of 400 lb/sq in with 
a small degree of superheat. 

Two 80 MW reactors might constitute the first station. 
The construction of two such stations was scheduled to 
start in 1957 for completion in 1960/61. The specifica- 
tions would be prepared jointly by the C.E.A. and the 
Atomic Energy Authority and tenders would be invited 
by the C.E.A. from firms whose staff had been trained 
by the A.E.A. Other gas-cooled reactors would be built 
in accordance with the programme. 

The choice of coolants and moderators, the use of fuel 
in the solid or fluid state and the technical aspects of fast 
breeder reactors, such as that now being constructed at 
Dounreay, would engage the attention of designers for 
many years to come. The prospect of using conventional 
fuel to superheat the steam from the heat exchanger should 
not be ruled out. It was envisaged that by 1965 from 
1,500 to 2,000 MW of nuclear power plant would be in 
operation and the rate of commissioning at that time would 
probably be about 500 MW a year. 

The nuclear power programme would offer opportunities 
to British manufacturers, who were equipped to do so, to 
gain experience in the design, construction and operation 
of these plants which should enable them to compete in 
the markets of the world on at least an equal footing with 
-any other country. 


The Electrical Industry as a Career 


Ar the third session three papers were read on 
“The Electrical Industry as a Career.” One paper 
dealing with “ The Electricity Supply Industry” was 
delivered by Sir Henry Self, K.C.B., K.C.M.G., K.B.E., 
Comp.I.E.E., chairman of the Education and Training 
Committee of the Electricity Supply Industry; the second, 
on “ The Manufacturing Industry,” by Mr. S. E. Goodall, 
M.Sc.(Eng.), M.I.E.E., vice-president of the Institution 
of Electrical Engineers and chief engineer of W. T. 
Henley’s Telegraph Works Co., Ltd., and the third, which 
dealt with “ The Installation Contracting Industry,” by 
Mr. R. A. Marryat, B.Sc., A.M.LE.E., president of the 
Electrical Contractors’ Association. 


ELECTRICITY SUPPLY 


In introducing his paper Sir Henry Self said: “ This 
trilogy on careers in electrical engineering provides a valu- 
able opportunity for a representative gathering of the 
industry to examine critically the means they are adopting 
to meet their manpower budgets.” Without a doubt the 
fact that an organization provided a sound training did 
influence many young people and their 
Parents, and it naturally followed that 
if there was a clear indication of the 
Opportunities for advancement this 
would be an important determining 
factor. It was instinctive in most 
people to want to make a mark in life. 
Their whole education had prepared 
them :o recognize their responsibility 
for making a contribution to the 
society in which they lived, and the 
profession which could offer them the 
great’si opportunity of doing so would 
undoubtedly appeal. It was therefore 


the function of the meeting to examine Sir Henry Self 


the extent to which the great electrical engineering profes- 
sion matched up to these criteria. The case had to be 
presented in such a way that the unseen audience to whom 
the papers were addressed, that is, parents and their 
families, headmasters and headmistresses, careers masters, 
principals of colleges, university staffs and those of the 
youth employment service and appointments bureaux, 
were able to see in the profession satisfactory answers to 
some or all of the conditions they laid down for a sound 
career. 

A conservative estimate of the growth of the electrical 
industry indicated that consumption in 20 years’ time 
would be at least three-and-a-half times the present level, 
an average annual rate of growth of between 6 and 7 per 
cent. In terms of installed capacity of generating plant 
at the power stations in Great Britain, which at the end 
of 1954 was nearly 21,000 MW, this would mean the 
installation during the next 20 years of, say, 45,000 MW 
of new plant or over twice the total amount of plant at 
present available for use. The sizes of generating sets, 
which since the war had been standardized at 30 MW 
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and 60 MW, were to be increased; 100, 120 and even 
200 MW sets were included in the generating programme 
up to 1959. A boiler of 300,000 lb/hr evaporation was 
at present regarded as a large unit. The 200 MW sets 
would be operated by boilers nearly three times that size, 
working at a higher pressure and temperature than those 
of any plant which had hitherto run in this country. The 
first section of the new supergrid, a transmission system 
working at 275 kV and superimposed on the 132 kV 
system designed by the C.E.B., was now in operation. ‘This 
would have to be continuously developed to provide for 
the transfer of energy to the required points. 

In dealing with the personnel of the industry, Sir Henry 
said the essence of the industry’s work was providing a 
service to the consumer, and it was this spirit of service 
which must animate all those in it. In its earliest days 
the Central Authority provided itself with two residential 
training centres, one of which was Horsley Towers, near 
Guildford, and the other Electricity Hall, Buxton. Their 
capacities were for 100 and 65 students, respectively. In 
the six years of their operation over 26,000 employees had 
attended courses at them. The courses were of short 
duration, ranging from three days to three weeks, and 
covered technical subjects for different levels of staffs, 
including problems unique to the industry and others on 
supervision, industrial relations and management. 

In touching on the question of electrical engineering 
apprentices, Sir Henry said that before the war recruit- 
ment of trained men from the manufacturers was generally 
sufficient to meet the demands of the industry. In the 
seven years since nationalization, ten or twelve production 
workshops had been set up in power stations or in separate 
premises acquired by the Area Boards and the C.E.A. 
Divisions, the latest of these being in the heart of London. 
Basic training occupied up to twelve months, six months 
of which was probationary. On recruitment, the author 
said that craft apprentices were generally drawn from 
secondary modern and certain secondary technical schools. 
The student apprentices came from those originally re- 
cruited as craft apprentices and had been to secondary tech- 
nical and grammar schools. No educational standard was 
laid down for craft apprentices, though a test might be 
introduced at an interview.. For student apprentices, on 
the other hand, the industry looked for the 16 to 17 year 
old school leavers having four G.C.E. subjects (including 
English, mathematics and science) at ordinary level or for 
the 18-year-old school leaver, two subjects (mathematics 
and science) at advanced level. There were nearly 7,000 
engineering apprentices in training in the industry, 5,500 
of whom were craft and the remainder student apprentices 
and graduated trainees. 

In dealing with management training, Sir Henry said 
it was now recognized that something could be done to 
train men and women in executive skills, though there 
appeared to be many different methods of doing this. In 
an industry such as the electricity supply one, a large 
portion of managers needed both managerial and tech- 
nical skill in a relatively specialized field. Many engineers 
were necessarily appointed to posts which were mainly 
administrative in character and it was essential that some- 
thing should be done in the matter of that side of their 
training. It was clearly important that the man brought 
up in administrative work who qualified for senior 
positions should learn to collaborate fully with the engi- 
neers and specialists. Pointing to the need for specific 
career schemes, the author said that, so far, the electricity 
supply industry had relied upon the classification of 
appointments on a common ladder without any indication 
of the specific careers which individual people might aspire 
to other than that of going into the general list and rising 
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grade by grade as experience and ability warranted and 
openings occurred. This meant in the long run an un- 
due emphasis on the possibility of rising from the botiom 
upwards and increasing difficulties in the form of side 
entries from outside at points up the common ladder. The 
industry was making a splendid effort to combine these 
two ideals, and he paid tribute to the success with whiich 
it had met the fundamental need to enable everyone to 
ascend right up the ladder should they have the ability 
so to rise. 

Finally the author considered the wisdom of seeking to 
combine professional and technical training with wider 
cultural interests. The justifiable pressure, he said, for 
more and more specialists and the means for their techno- 
logical training was blurring the needs for industry itself 
to promote more than specialist knowledge and teclino- 
logical development through education and training. In 


these days industrial eyes were inevitably focused on | 
more production, more technical knowledge and skill, more | 
efficient use of labour, better machines, greater “ tooling- J 
up,” expansion of material resources, power availability, | 


and soon. This was increased by the prospect of nuclear 
power and all that it meant in the world of to-day. ‘The 
nuclear scientist was the idol of the hour. There were 
repeated calls for more and still more scientists to over- 
come the shortage which was crippling industry with the 
consequent drain on our limited educational resources, but 
we did not hear the same call for expansion of cultural 
education. Industrial concerns had to build up teams of 
scientists of high ability and insight for the future, but 
technologists, like other men, needed to achieve a balanced 
outlook on life. The cultural side of management training 
must include full training in human relations. It was the 
group life, whether in the family or in the factory, which 
made the team and the individual himself; interplay within 
the group was essential to individual self-integration. 


THE MANUFACTURING INDUSTRY 
In summarizing his paper, Mr. Goodall said there were 


now well over 600,000 employees in the electrical manv- | 


facturing industry, whereas in 1925 the number was 
approximately a quarter of that figure. The range of 
products, both in development and manufacture, continued 
to grow rapidly, but there was a danger that further pro- 
gress might be hampered because of shortages of trained 
scientists, engineers and technicians. 

In outlining the size, rate of growth, range and outlook 
of the industry the author said that while great technical 
advances had been made both in the development of 
production and in manufacturing methods, even greater 
changes were quite obviously coming as the applications 
of electronic engineering to general electrical manufactur- 
ing methods progressed. It should not necessarily be 
assumed that we should eventually solve all our problems 
by setting up push-button factories with few, if «ny, 
employees. This intriguing idea would remain a dream 
so far as the electrical engineering industry was concerned 
for two very good and sufficient reasons: (1) our factovies 
would probably employ more people in the construc‘ ion 
and maintenance of the necessary control gear; and (2) 
electrical engineering products never remained s'an- 
dardized sufficiently long to justify such an experim nt. 
Nevertheless, there remained a very wide field of con‘rol 
and general improvement in efficiency of manufactur: to 
which the electronic industry would undoubtedly con- 
tribute in greater and greater measure. 

In dealing with range of opportunity Mr. Goodall 
covered such aspects as the variety of work available, the 
variety of people required and the opportunities for 
entrants from schools and universities. He said that almost 
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any type of person with almost any type of interest could 
find useful, interesting and progressive employment within 
the industry. There were opportunities for the highly 
acecemic, and for the strictly practical; for the planner 
an the operative; for the designer and the tester; for the 
cr:itsman and the labourer; for the imaginative and the 
plodder; for the university graduate and the schoolboy; 
and for the clerical and the technical. Pride in the fact 
that our industry had more than held its own against 
word competition made a career within the industry a 
grea! attraction to the discerning. There was probably 
no other industry quite so highly organized to provide 
the maximum opportunity for the young entrant. At each 
stage in his early career great care was taken to ensure 
thai he was provided with maximum possible opportunity 
to gain useful experience, to gain useful knowledge and 
to be able to formulate and to realize his desires and 
ambitions. Once a young man had been accepted as, say, 
a student or a graduate apprentice, his future was from 
that moment assured, provided, of course, that he had 
some measure of personal aptitude, tenacity and integrity. 
British training systems were such that engineers were 
highly adaptable and this was, perhaps, much more neces- 
sary in a highly industrialized, but relatively small, country 
such as our own. Although relatively narrow specializa- 
tion was possible and often led to eminence, the majority 
of engineers found that as they progressed in life a greater 
proportion of their time necessarily had to be spent on 
administrative matters. 

In dealing with practical training the author said there 
could be little doubt that one of the primary reasons for 
the success and growth of the electrical engineering in- 
dustry was that it had provided within its factories training 
facilities of a unique and highly organized character. 

Broadly, there were now recognized three main courses 
of practical training within the industry. These were, 
respectively, for the craft apprentice, the student apprentice 
and the graduate apprentice. It was sufficient to say that 
provisions for craft training within the electrical engineer- 
ing industry were second to none, and the opportunities 
afforded to the young man with the necessary degree of 
manual dexterity were quite unrivalled. 

For the young man who was not so manually dextrous, 
but who had, perhaps, continued his full-time education 
for a somewhat longer period, most of the companies in 
the industry offered very attractive student or school 
apprenticeships. These apprenticeships were invariably 
coupled with some form of part-time technical education, 
of which the most common, perhaps, was by release for 
one day per week to attend courses at the lIccal technical 
college. The majority of such apprentices qualified either 
as technicians or as engineers. In some companies too 
little attention was paid to the proper organization of such 
courses and when the individual was posted to a particular 
department he was very largely left to his own devices. 
This picture was by no means true to-day. The student 
apvrentice in the majority of our companies now regarded 
himself rightly as a useful member of the working com- 
munity and as in no sense a “ passenger.” 

The general principles outlined also apply to the prac- 
tical training which was provided under the generic term 
giaduate apprenticeship. A candidate for entry to graduate 
apprenticeship was required to obtain the standard of a 
pass degree in engineering or physics, and in general the 
tre’ning itself consisted of a two-year period immediately 
aor graduation. Some considerable success had been 
ac’Jeved with an alternative system which involved one 
ycer’s practical training before entry to the university 
fe'owed by a second year after graduation. 

‘2 dealing with the education of the technician and the 


II 


engineer, the author drew particular attention to the 
definitions of the technician and professional engineer as 
adopted by the Conference of Engineering Institutions of 
the British Commonwealth in 1954 and given in an 
appendix to the paper. He paid a tribute to the Council 
of the Institution of Electrical Engineers who had inter- 
preted their responsibility in broad terms, and had 
encouraged the Joint Committee on Practical Training in 
the Electrical Industry to extend its work to cover the 
training of electrical technicians. National Certificate 
courses in mechanical and electrical engineering had so 
grown that last year there were more than 3,000 Ordinary 
National Certificates awarded, and more than 2,000 Higher 
National Certificates in electrical engineering alone. 

There could be no doubt that some considerable measure 
of full-time study was desirable if professional engineers 
were to continue to be educated in technical colleges as 
well as in universities. It was in the best interests of the 
industry that the education afforded to potential pro- 
fessional engineers should be as nearly as possible com- 
parable in technical colleges with the education afforded 
at the universities both in respect of breadth and standard. 
It was, of course, appreciated that somé men matured pro- 
fessionally best by continuing from school their full-time 
studies at a university. Others, on the other hand, pre- 
ferred and were better suited for an earlier introduction 
to the factory while continuing their educational studies 
more or less concurrently with their practical training. 

In a section of the paper called “The Problem of 
Numbers,” Mr. Goodall referred to the difficulties which 
were now being experienced in obtaining an adequate 
supply of technically or scientifically minded young men 
for the industry. New projects would be seriously 
retarded and some might even have to be abandoned if no 
solution to this problem could be found. 

The I.E.E. had examined this problem for the benefit 
of the electrical industry as a whole and had attempted to 
awaken the interest of headmasters and careers masters 
in public schools, and further plans were in hand for wider 
dissemination of information concerning the opportunities 
that were afforded. Among other things a careers film 
entitled “The Enquiring Mind” had been sponsored 
with considerable financial help from all branches 
of the industry, and it was hoped that this film would soon 
be available for showing to the widest possible public. 
The Institution was participating in careers exhibitions 
and had accepted invitations to give advice to pupils and 
their parents at a number of schools. A careers booklet 
was being prepared which would be liberally illustrated by 
photographs of a wide range of engineering activities. 


THE ELECTRICAL CONTRACTING 
INDUSTRY 


Mr. Marryat, in his paper, said that electrical installation 
work, although often unseen, was the very foundation of 
electrical service to the user. An adequate, well-planned 
and carefully executed electrical installation was in fact as 
essential to the present-day consumer as the foundations 
upon which his premises stood. There was ample scope 
in the industry for any young man who was interested in 
the application of electricity to its manifold uses to build 
for himself a full and satisfying career. 

To the boy who left school at the age of fifteen, 
apprenticeship afforded the basic training that would 
enable him to become a skilled craftsman in a trade where 
there was ample opportunity for self-expression and 
initiative in the varied work he would perform. Many of 
those who completed such training were well content to 
continue as craftsmen throughout their working lives, and, 
indeed, the industry could not do without them. For 
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others who had determination and ability there were excep- 
tional opportunities for promotion as chargehands, fore- 
men, or to undertake work of a supervisory nature. 

Those who had attended secondary technical or grammar 
schools normally made a later start in industry, but the 
broader background of their education would not only help 
them in their technical studies during apprenticeship, but 
often prove of great value when they sought, later in life, 
positions of responsibility. In fact, it would probably be 
fair to say that the majority of the leading positions in the 
industry were held by those who had had the benefit of» 
more advanced general education. 

It must be emphasized, however, that practical experi- 
ence was an essential element in the training of all who 
would take a prominent part in the installation contracting 
industry, and that such experience was best obtained in 
those vital years of development falling broadly between 
the time a lad left school and his reaching manhood. In 
that period he could go out and work with craftsmen, 
learning at first hand how practical problems were handled, 
how the operatives thought and acted, and how they could 
best be encouraged. 

The practical training of those who intend to become 
craftsmen or supervising engineers was, apart from the 
length of time involved, identical. Indeed, some of those 
who set out to become craftsmen, but did well at technical 
classes, might well qualify to become assistant supervisors 
at the end of their apprenticeship. 

The paper included a chart (reproduced here) giving 
details of some of the technical courses which might be 
followed by apprentices, including the City & Guilds 
course in electrical installation work, the National Certifi- 
cate course and the Higher National Diploma course in 
electrical engineering. The chart also showed the different 
paths that might be followed, leading to employment as 
craftsmen, foremen, supervisory and administrative staff 
and as professional electrical engineers in the industry. 
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All trade apprentices in the contracting industry should 
take the courses in electrical installation work organized 
by the City & Guilds of London Institute. No profound 
knowledge of mathematics was expected of those who took 
this course, but nevertheless the syllabus covered a wide 
field of practical electro-technology, while special attention 
was given to the study of such important matters as the 
LE.E. Wiring Regulations and Statutory Regulations 
affecting electrical installation work. Course “B” was 
intended for those who had already received a preliminary 
course of instruction, and it extended over a period of 
three years with part-time attendance at college for ore 
day and two evenings per week. 

It was often difficult to decide when a lad was only 
sixteen whether or not he would be able to profit by taking 
the National Certificate course, especially when he had 
only just entered the industry. In such circumstances 
there was a good deal in favour of his entering in the first 
year of both courses. The results of the first year course 
examination would clearly indicate those who should be 
transferred to the City & Guilds course only. 

Mr. Marryat dealt sectionally with “ installation 
electricians,” “‘ maintenance electricians ” and “‘ armature 
winders and repair workers,” in each case outlining the 
general nature of the work. There was also a section 
devoted to promotion to supervisory and administrative 
work, in which the author referred to the Association of 
Supervising Electrical Engineers’ “ Technician’s Certifi- 
cates ” and the “‘ Swann Diploma.” 


The]Supervisor’s Responsibilities 

In dealing with relatively simple and straightforward 
installations, minor alterations and extensions, it was often 
economical and even desirable that the supervisor himself 
should obtain details of the work required, prepare a suit- 
able scheme, estimate the cost, obtain the customer’s 
instructions and be entirely responsible for carrying out 
the work involved, including inspection, testing and sub- 
mission of details for invoicing. But when dealing with 
larger installations such arrangements became impractic- 
able, for the preparation of a single estimate might involve 
anything from two or three days’ to several weeks’ con- 
tinuous application, and supervision of labour alone became 
a whole-time occupation. Thus sometimes a supervisor 
might be stationed permanently on the site of one large 
contract from commencement to completion. In such 
circumstances he would probably have under his control 
a number of foremen placed in charge of various sections 
of the work, together with assistants who would check 
arrival and distribution of requisite stores and plant, time- 
keeping, and other details. One thing that stood out was 
that the supervisor must thoroughly understand the work 
upon which he was engaged, understand how to deal with 
the operatives employed on it, and appreciate how to 
work together with other trades in securing the results 
required by the customer. 

In a final chapter, “‘ Future Prospects in the Contracting 
Industry,” Mr. Marryat said that inevitably some of 
the men who gained broad practical experience and train- 
ing in the field of electrical contracting work moved out- 
wards into other branches of the industry, and contractors 
found their ex-apprentices doing well in an extraordinary 
variety of callings. Consulting electrical engineers had, of 
course, no means of giving basic practical training to their 
future personnel, and for those who were to plan and 
specify installation work such training was most desirable. 
Some young men found the more peaceful walks of life 
more to their liking, but for those who had it in their blood 
there was no life so invigorating and satisfying as a live 
job in the contracting industry. 
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Mr. G. Nonhebel 


Mr. Felix A. Rogers 


Electricity and the Industrial Future 


THE STEEL INDUSTRY 


The way in which the iron and steel industry is likely 
to affect the public generation of electricity in five and ten 
years’ time provided the theme for a paper by Mr. W. F. 
Cartwright, D.L., J.P., M.I.Mech.E. (assistant managing 
director, Steel Company of Wales, Ltd.). By 1960 
and 1965 the 1953 consumption of about 5,000 million 
kWh, of which 1,771 million was generated within the 
industry, could reach the proportions shown in Table 1 
for productions of 23-75 and 27 million ingot tons, com- 
pared with 17-61 million in 1953. 

By 1960 most steel would be produced in integrated 
works, so blast furnace gas would be used for heating 
coke ovens and mill furnaces before allocation to power 
generation. Gas turbines would be largely used for this 
purpose as well as for blowing blast furnaces, but not for 
variable loads such as mills. The position would be 
influenced by many unforeseen factors, such as develop- 
ments in light alloys and plastics. Coal and oil would still 
be largely used to eliminate peaks in maximum demands. 

In this country electric arc furnaces were used exten- 
sively for making alloy steels, while in the U.S.A. furnaces 
for tonnage steel were comparable in size with the largest 
open-hearth units, e.g., 200 short tons supplied via 
25 MVA transformers with arrangements for increasing 


the rating to 33 MVA, using heat exchangers. Assuming 
a 100 per cent cold charge, the electric furnace was very 
much faster than the equivalent open hearth (e.g., 16 
against 9-75 short tons/hr of carbon steéls) and could keep 
pace with it on a 6c per cent hot metal charge. 

Rolling and processing would affect the electrical 
industry most, especially in regard to wide strip and cold 
reduction working and to the swing towards lighter sections 
in the remainder of the industry. If in, say, twenty years’ 
time, the cost of nuclear power had dropped considerably 
and coking coal and oil fuel became more expensive and 
harder to obtain, electricity would play a far larger part 
in the manufacture of iron and steel in smelting for 
example. The largest electric smelting plant yet to be built 
was nearing completion in Norway. It consisted of three 
Tysland-Hole 18 MW furnaces, each with a capacity of 
60,000 tons of pig iron a year, using submerged Soderberg 
electrodes. 

Given low enough costs of electricity, soaking pits and 
annealing furnaces might be electrically heated. Table 2 
indicates the energy requirements of an all-electric works 
compared with those of one of the ordinary kind. The 
smelting furnace equipment would consist of 66 kV air- 
blast circuit-breakers controlling 75 MVA/66 kV/300 V 
transformers having on-load tap-changing. Electrode 
currents would be about 140,000 A. There would 


TABLE I.—ESTIMATED PRODUCTION IN 1960 AND 1965 WITHIN THE INDUSTRY OF COKE, PIG IRON, INGOTS 
AND ROLLED PRODUCTS 


U.K. Iron and Steel Industries Electricity 1960 | 1965 | 
1960 and 1965 Tons | kWh Ton kWh | Tons | kWh/Ton kWh 
within the Industry | 11,930,000 30 357,900,000 —12,620,C00 32 403,840,000 
home ore supplies) 16,900,000 100 1,690,000,000 19,200,000 | 105 2,016,000,000 
Open Hearth 18,800,000 29 376,000,000 21,370,000 23 491,510,000 
Steel Ingots ~ Bessemer 2,350,000 50 117,500,000 2,670,000 70 186,900,000 
“Electric 2,350,000 | 700 2,670,000 700 —*1.869,000,000 
Rol: toslaband bloom | 23,750,000_—| 23 | $46,250,000 | 27,000,000 25 | 675,000.0c0 
Processes Ingot to other products 350,000 | 10 | 3,500,000 375,000 | 10 | 3,750,000 
Bloom or slab to | 
section over 3 mm. 6,150,000 48-85 472,500,000 6,570,000 52-90 522,750,000 
Bloom or slab to | | 
section under 3 mm. 12,350,000 50-350 1,799,110,000 14,070,000 60-360 2,113,000,000 
Other products 4,800,000 10-128 6,5€6,000 5,275,000 12-150 76,080,000 
Total kWh 6,959,326,000  8,357,830,000 
Less kWh generated 
within Industry 1,861,000,000 2.146,000,900 
Total kWh supplied 5 
by C.E.A. to Industry 5,108,326,000 6,211,830,090 
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TABLE 2.-COMPARISON OF ANNUAL FUEL AND ELECTRICITY 
REQUIREMENTS OF ORTHODOX AND “ALL ELECTRIC” IRON 
AND STEEL WORKS 


Crthodox “ All Electric” 
Type of Fuel Integrated Plant | Integrated Plant 
Coke Oven Gas, cu. ft. 
(490 B.Th.U. /cu.ft.) 18,540 x 10° 10,515 108 
Blast Furnace Gas, cu.ft. | | 
(95 B.Th.U. /cu.ft.) 180,960 x 10% Nil 
Electric Smelting Gas, cu. ft. | 
(287 B.Th.U./cu.ft.) aes | Nil | 33,072 10° 
Tar, tons... et 39,520 | 22,410 
Coke, Beans and Breeze, ton s nee | 1,386,480 707,720 
Heavy Fuel Oil, tons ... 193,070 | Nil 
Waste Heat Steam, Ib 2044x108 
Works Output, kWh | 127 x 10° 
Electricity —— - — 
Generation Power factor, lag ect 0:75 Nil 
Maximum output, MW | ai 
Supply Power factor, lag cael 0:97 | 0-83 
Maximum demand, MW | 117 | 648 
Total Consumption, kWh... | 848 x 10° | 
Electricity 
Supply Power factor, lag Pa 0-95 As above 
Maximum demand, MW 138 
| 


probably be a minimum of twelve electrodes per line, with 
possibly two lines (three-electrode furnaces for 80,000 A 
were now operating in this country). The furnace output 
would be 500 tons per 24 hr. The submerged arc furnace 
provided a relatively steady load and, allowing for the 
diversity factor of the whole installation and the smoothing 
effect of quick response automatic electrode control, no 
untoward effect on the supply system would result. 


COAL MINING 


The use of electricity in the coal industry was dealt 
with by Mr. B. L. Metcalf, M.LLE.E., M.I.Mech.E. (chief 
engineer, National Coal Board), who gave the total con- 
sumption of electricity in collieries in 1953 as 4,159 million 
kWh, of which 1,554 million was generated by the N.C.B. 
In addition, 9-79 million tons of coal were burned. 
Assuming 30 kWh to be consumed per ton of saleable coal 
for an output of 211 million tons, the total annual energy 
consumption was equivalent to 6,330 million kWh. 

As the Central Electricity Authority had undertaken to 
purchase all slurry and low-grade fuel, the Coal Board 
had suspended its schemes for the erection of pit-head 
power stations. Power, heat and light cost the Board 
£37 million. Complete electrification and disposal of low- 
grade fuel as mentioned would have reduced the annual 
bill for electricity to £26 million at 1d/kWh. Typical 
characteristics of this kind of fuel were indicated (see 
Table 1). 

About 3,350 shell boilers were still in service, 2,609 
being hand fired. Some burned the best washed smalls 


TABLE I|.—TYPICAL WEEKLY CONSUMPTION OF LOW-GRADE 
FUEL AT TWO COLLIERIES 


Colliery A 
No. of Boilers steaming 7 i 
(hand fired) 
Quantity of fuel, tons/week ... 945 448 | 473 
Type of fuel... aes ae Filter Filter Slurry 
cake cake 
Analysis 
Size... —} m.m. —} mm 
Volatile 20% 18°, | 18% 
Moisture 32% 32% | 27% 
Ash... 13% 15% | 15% 
Calorific Value B.Th.U./Ib. ... 7,500 6,500 | 7,980 


Note.—The filter cake is a flocculated and drum-filtered cake, the liquor being 
drawn from the main washery circulating pump pipe-line. 
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to maintain steam output, but electrification would release 
such coals for the general market. 

More than 1,000 steam winders were still in daily 
operation and could be converted to electric drive oily 
during the two weeks of colliery shut-down in August. 
Two change-overs per Area represented a maximum. In 
main coal winding shafts for large new mines now being 
sunk directly coupled Ward-Leonard winders would 


TABLE 2.—CONSUMPTION OF ENERGY AT “ ALL-ELECTRIC” 
COLLIERIES 


(a) kWh per ton where compressed air is used 


| 


Output Tons/ | | 
annum ... | 206,000 | 308,400 | 256,300 320,200 | 234,560 | 213,580 


Winding | | | } 
413 56 252 | 55 | 675 | 2-89 
3-64 | 6-0 | 505 46 | 677 5-70 
0-82 | 3-6 | = 228 
| 5-45 | 35 1-83 22 2:85 | 3-59 
fiwhiton) 1-55 10 | 1-32 2:99 
(kWh/ton) ... | 26-41 | 186 | 23-5 _| 
eon) 42:00 | | 3552 29:25 38-92 | 44-08 
| 


(b) kWh per ton where no compressed air is used 


G oH J K L 
Output Tons/annum «» 1,138,000 624,900 152,356 186,314 367,899 | 
Winding kWh/ton... | 4:45 75 3°44 352 | 3:99 
Ventilating 2:75 6:37 | 4-90 1-82 
Pumping 0-31 1:71 | 4:90 
Other Surface 6-32 10:2 1-53 3-30 5-85 
Other Underground ,, ... | 4:78 5-37 6:92 3-47 6°57 
Total a | 17-72 26°13 19:97 20-09 18-23 | 


probably be preferred, less costly geared a.c. winders with 
amplidyne or metadyne control being more likely for 
service shafts up to about 2,000 h.p. Compressed air was 
necessary for safety at some collieries. The reduction in 
energy consumption at all-electric collieries where no com- 
pressed air was used was shown (Table 2). 

Maximum demand was approximately 6 MW/ton of 
saleable coal, which would give a potential total for all 
sources of supply in 1965 of 1,440 MW. That figure, 
however, would probably not be reached, as some of the 
more efficient steam plants would be modernized and 
retained. 

Reliability of supply was of prime importance, especially 
in regard to winding men to the surface and to ventilating 
fans; diesel sets were being considered for emergency use. 
Adequate standage for water, where practicable, would 
allow the transfer of the pumping load to off-peak periods. 

Air-break switchgear was employed within 300 yd of 
the coal face and oil-break elsewhere in more settled ground, 
where the risk of oil fires was less and higher breaking 
capacities were required. Maintenance of gate-end boxes 
accounted for a large proportion of electricians’ time. 

Approximately 117,000 electric motors with an aggre- 
gate horse-power of 3-6 million were installed. Squirrel- 
cage machines usually ranged from 0-5 to 40 h.p. Large 
flameproof induction motors were available uv to 175 h.».; 
these were squirrel-cage or slip-ring, totally enclosed or 
totally enclosed fan-cooled. 

Of the 102 electric locomotives in use, 98 were battery 
and 4 trolley supplied; the use of the battery type was 
increasing and 60 more were on order. There were a'so 
500 diesel-electric units. The gradual change-over to 
horizon mining was favourable to locomotive haulage. A 
30-ton electrogyro locomotive, which would run jor 
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20 min before needing recharging for 2 min, was now 
on trial. 

Upwards of 85 per cent (500,000) of portable lamps 
had krypton-filled bulbs (with 20 per cent greater 
efficiency than argon) usually with twin-cell acid batteries 
giving at 4 V a mean spherical candle power of 1-2 called 
for under the Regulations of 1947, compared with 0-4 
under the Regulations of 1934 when only 3 per cent of 
the !amps were krypton filled. 

A satisfactory standard of general lighting would depend 


largely on the development of mains lighting to comple- - 


ment portable lighting up to 50 yd from the nearest coal 
face where there was intake air. Mains voltage tubular 
fluorescent lamps (18 by 24in) and also metal-filament 
lamps had proved successful in trials at the coal face. 
Operating costs in the former case were from 2d to 3d 
per ion of saleable coal. Electronic devices were coming 
into use for the control of winding operations and for 
remote observation of various operations. 

An open-cycle gas turbine with heat exchanger was being 
built by the English Electric Co., for burning methane 
in the upcast air from the colliery ventilating system at 
Stafford Colliery and, with later modifications, to burn 
low-grade, high-ash, high-moisture fuel. A second unit 
was a 2,000 kW closed-cycle turbine, made by John Brown, 
to run on similar low-grade fuel for installation at Rothes 


Colliery. 
THE CHEMICAL INDUSTRY 


In his paper Mr. G. Nonhebel, B.A., B.Sc., F.R.LC., 
F Inst.F. (fuel technologist and head of the Fuel Economy 
Section of Imperial Chemical Industries, Ltd.) surveyed the 
place of the chemical and allied industries in the national 
economy and their tremendous growth since 1948, and 
reviewed the types of electrical equipment used and the 
special requirements of some factories. In it he took the 
viewpoint not of the electrical engineer but of the chemical 
plant manager and recounted the difficulties that had arisen 
from electrical equipment and he challenged the suppliers 
and manufacturers on their attitude on various matters. 

Chemical production to-day, he said, had increased by 
over 50 per cent since 1950 and in certain parts of the 
industry, such as petroleum products, exports had increased 
five-fold in the same period. In 1954 the value of 
“ chemicals ” exported was £204 million. Altogether in 
1954 the chemical and allied trades employed about 
850,000 people and their productivity was estimated to 
have increased by 60 per cent since 1948. 

The chemical industry was a very large user of elec- 
trical power and generated a large proportion for itself. 
For instance, in 1953 it was estimated that about 37 per 
cent of the total consumption in the industry was generated 
by its own plant, usually in conjunction with the produc- 
tion of process steam. All the statistics showed that the 
chemical industry was a growing and a virile one which 
would require an increasing quantity of power, electrical 
equipment to use and control that power, and electrical 
generating equipment. 

There was a growing tendency in the industry for pro- 
duction to be continuous day and night throughout the 
week and in these cases electrical equipment had to be 
capable of working long periods without any sign of break- 
down. Planned maintenance systems were therefore 
essential. There was also an increasing tendency to dis- 
pense with housings for equipment as much as possible with 
the result that much electrical equipment was fully in the 
open or had only a small rain shield and in addition might 
be exposed to dust and corrosive gases. He suggested to 
the c'ectrical manufacturer that all the special equipment 
requ'red appeared to be unduly expensive and he felt that 
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in many of these jobs where special technical requirements 
had to be met the invisible profits in the way of experience 
to the design and development staff, and prestige, should 
permit the prices to be somewhat lower. 

In discussing instrumentation, he suggested that perhaps 
the most important contribution to process efficiency was 
in the application of electrical computers to process control. 
It was only since the development of the necessary com- 
ponents to make these computers possible that there had 
been a means for designing a completely automatic factory 
in the process industries. Even now it was unlikely that 
such a factory would be built during the next ten years. 
The process could be accelerated by the electrical engineer 
providing measuring and controlling equipment more 
rapid in response, more consistent in use and, above all, 
absolutely reliable. Already there was a plant costing a 
million pounds run by one shift man in the control room. 

The biggest unit consumers of power were the furnaces 
for the production of carbide, phosphorus and graphite, 
all using a.c., and electrolytic plants using d.c. for the 
production of chlorine and caustic soda. All these pro- 
cesses had the common problem of transmitting at low 
voltages currents sometimes reaching 2,000 A. 

Infra-red emission equipment for the heating of 
chemicals was being steadily installed and dielectric heat- 
ing of chemicals was in use in one or two plants. The 
industry was a large user of low-pressure steam (usually 
between 5 and 20 lb/sq in and occasionally up to 150 
Ib/sq in) giving great scope for back-pressure generation 
in large and medium sized factories. Careful consideration 
had to be given to the balancing of steam and electrical 
loads but this should not be taken too far and connection 
to public supply could take care of over-balance. In most 
works the usual installation was of an “ Economic ” boiler 
requiring small ground space and only a low height. 

He thought that manufacturers of turbo-generator sets 
should have available a range of standard machines from 
500 to 5,000 kW and should join with boiler manufacturers 
in agreeing a few standard inlet pressures and back 
pressures. There would be little progress among small 
firms in the introduction of back-pressure electrical genera- 
tion until their part was made easier by the availability 
of such standard equipment. It was clear that more 
research was required into the subject of increasing the 
ratio of electricity to low-pressure process steam. The 
Field cycle might improve this ratio after development. 

He felt that there was general dissatisfaction with the 
charges made by some Area Boards for stand-by supplies 
for small factories generating over half their normal require- 
ments throughout the year. Account did not seem to be 
taken of the greater diversity of maximum demand for 
additional power by these factories as compared with 
factories which did not generate. 

Among the other conclusions of the paper were that there 
were needs for further research and development to 
improve variable speed a.c. motors and the corrosion 
resistance of the metal used for the motors; general purpose 
motors with higher power factors; motors for flameproof 
or dusty or highly corrosive conditions; safer portable elec- 
trical equipment; cheaper but reliable protective gear to 
enable smaller factories to run in parallel with the public 
supply; and the improvement of the power factor of induc- 
tion furnaces for melting metal. 


THE CATERING INDUSTRY 


In a paper on the catering industry, Mr. Felix Rogers 
(B.E.A.M.A.) stated that this industry was the third largest 
in the country and to-day served 220 million meals per 
week. The paper included a table showing the classes 
of establishments and the numbers and types of meals 
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Number of Average number of Meals and Hot Beverages per week 
Establishments lestablishments 
operating 
Main Meals Breakfasts Light Meals Total Meais Hot Beverzges 
"000 "000 "000 "000 ‘000 
Restaurants, cafés, teashops 42,145 17,973 3,560 41,201 62,734 78,339 
Civic restaurants 499 868 8 400 1,276 962 
Hotels and residential catering establishments ... aes ae 28,882 5,790 2,437 5,216 13,443 21,840 
Industrial ‘‘ A’ canteens and hostels (a) (including volunteer 
agricultural camps) see ase 9,146 6,067 1,433 12,357 19,857 35,735 
Industrial ‘‘B"’ canteens and hostels (including rural meals 
schemes) (b) 25,239 9,719 1,272 28,503 39,494 64,656 
Staff dining rooms, luncheon clubs “e or oe 8,295 2,437 178 5,447 ‘8,062 11,477 
Day schools and day-time nurseries ase re oe ose 24,477 14,982 286 1,183 16,451 3,222 
Sports clubs ... 6,237 240 24 1,129 1,393 1,913 
Voluntary service canteens ... 1,264 52 12 1,237 1,301 1,891 
Youth service clubs ... . . 15,530 77 él 1,780 1,918 2,281 
Other clubs ... 19,298 1,260 188 4,331 5,779 6,989 
Snack bars, milk bars and railway buffet service... ae ae 11,720 984 179 14,378 15,541 19,565 
Other catering establishments—cooked ham and meat shops, H j 
public houses and fish friers drawing rationed foods, 
N.A.A.F.I. canteens for civilian personnel and ‘‘ meals on | 
wheels”’ service ... 33,198 3,383 378 11,066 14,827 7,845 
Fish friers 21,846 -- 
TOTAL 249,359 63,832 10,016 128,228 202,076 256,715 


(a) For heavy workers in certain specified industries. 


served in the first 16 weeks of 1950—the latest for which 
figures were available. The table is reproduced with 
this summary. Mr. Rogers doubted whether more than 
23 per cent of the equipment used by the catering industry 
was electrically heated. In 1950 gas consumed for the 
purpose amounted to 100 million therms, equivalent to 
1,500 million kWh. About £10 million was spent yearly 
on new cooking apparatus (all fuels). The proportion of 
new electrically-heated equipment was very small but it 
was growing year by year as its advantages came to be 
appreciated. Two main essentials for further electrifica- 
tion, the author considered, were attractive tariffs and active 
pursuit of the load. 

The type of load and times of peak demand varied with 
the class of catering establishment and the diversity factor 
was favourable. The individual maximum demand ranged 
from 33 per cent in a straightforward type to 70 per cent 
in a fully a la carte establishment. Load factors were 
from 16 to 24 per cent for the individual catering load, 
and 36 to 46 per cent for the collective load, which spread 
from 6 a.m. until past midnight with morning and 


(b) For workers employed in certain specified undertakings not receiving Industrial ‘*A"’ allowances. 


evening peaks. Examples of load curves from six 
establishments of different kinds were included in the paper. 

Water heaters for dish washing came into operation 
automatically just when the cooking load was at a 
minimum. At least half a gallon of hot water per person 
was required for food preparation and washing up. Fish 
frying produced high demands from 7 p.m. to midnight 
and sometimes at midday when main morning cooking 
demands were over. Bakeries made short high demands 
before those for main cooking developed and gave a steady 
load up to 4 or § p.m. 

Advantages in the use of electrical equipment were set 
out in a section of the paper and the benefits of refrigera- 
tion were mentioned. 

Local exhibitions to be of value should not be confined 
to any one fuel; they should be arranged in collaboration 
with local branches of catering associations and should 
have specialists in attendance. The paper emphasized the 
importance of service, advocating that specialists employed 
by Electricity Boards in each Sub-Area should be trained 
in proper maintenance of catering equipment. 


L.EK.C. LONDON MEETINGS 


LAST Tuesday morning saw the opening of the London 
meetings of the International Electrotechnical Commission, 
the first to be held in London since 1938, which are being 
attended by 650 delegates from 25 different countries. In 
the evening there was a reception by the Government at 
Lancaster House and on Wednesday the delegates attended 
another reception at the I.E.E. Yesterday (Thursday) the 
heads of the national delegations went to Brighton as guests 
of the British Electrical Power Convention at the annual 
dinner and this evening (Friday) a reception is being held 
at the Senate House of London University. 

To-morrow is a “free” day for the delegates and on 
Sunday an excursion to Cambridge has been arranged. At 
the Royal Institution next Tuesday afternoon M. André 
Lange (France) is to deliver the Le Maistre Memorial 
Lecture and in the evening there will be a reception and 
banquet at the Guildhall. A final party will be held on 
Friday next at the Canning Club. About twenty visits to 
industrial and other establishments have been arranged. 

During the period there will be a number of meetings 
of the Technical Committees at which the subjects to be 
dealt with will include losses and efficiency, graphical 
symbols, nominal system voltages, radio transmitters, 
terminal markings, lightning arresters, electronic com- 
ponents, h.f. cables and connectors, crystals, rotating 
machinery, electronic tubes and valves, suspension insulator 


fittings, h.v. and l.v. switchgear, insulated bushings, dry- 
plate rectifiers, capacitors, resistors and measurements, 
aluminium, electrical accessories, power-converting equip- 
ment, and co-ordination of insulation. 

Outside the official programme a number of additional 
events have been organized. Yesterday (Thursday) the 
British Radio Valve Manufacturers’ Association was ‘0 
entertain to dinner the members of the I.E.C. Technical 
Committee 39, dealing with electronic tubes and valves; on 
6th July the Dynamicables are entertaining the heads of the 
national delegations to lunch at the Connaught Rooms; «n 
7th July the Radio and Electronic Components Manufa-:- 
turers’ Federation is holding a cocktail party at Grosvenor 
House for members of the committees concerned with radio 
components; and on the same day leading manufacturers 0f 
capacitors are holding a dinner at the Trocadero for te 
members of I.E.C. Technical Committee 33. 

The British Standards Institution, in addition to provid- 
ing all the meeting accommodation, has been engaged for 
many weeks in organizing this very full programme. 

The chairman of the British National Committee of te 
I.E.C. is Col. B. H. Leeson, C.B.E.; Mr. W. J. Jones is 
chairman of the Organizing Committee for the Lond n 
meetings, Mrs. H. A. R. Binney, chairman of the Ladics’ 
Reception Committee, Mr. L. G. Watkins, conferen-e 
manager, and Mr. J. F. Stanley, secretary. 
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LEVPERS THE 


Domestic Heat Pumps 

REGARDING the correspondence and discussion taking 
place in the Electrical Review concerning the domestic heat 
pump, two types of larder cooling/water heating domestic 
heat pumps have emerged. These are: Type 1, in which 
the Lot water is stored in a tank, which, being integral 
with the refrigerating unit, must be in the larder itself; 
and Type 2, which uses a conventional plumbing system 


CAPITAL COSTS 


New House | Existing House 
Type | Type | Conven- | Type | Type | Conven- 
2 tional 2 tional 
‘Larder at £l/sq ft (I2 sq fe | 
assumed available) | £16 | £14 
Heat leak and plumbing £15? | — — | £15 —|— 
Flues, etc. £10 | 
“Refrigerator... | — | — | 
“Coal Store... |—-|—|—_ 
“Heat Pump ... | erat) | | erat — 
“Immersion Heater ... £6 | £6 | | £6 | 
TOTAL £219 | £183 | £148 | £200 £162 | £70 
TOTAL (assuming no tax on | 
heat pump £166 | £142 | £147 | £121 | 


(1) Can be of any size and heats airing cupboard effectively. 

(2) Not effective heating because it is intermittent. 

(3) The storage capacity is not comparable to the heat pump larder. 

(4) The purchase tax is not likely to come off refrigerators since they do not 
save fuel and the Exchequer would lose. 


RUNNING COSTS 


(This table is based on an average weekly di d of 400 gallons) 


| Type | | Type 2 Conventional 


Electricity for heat | 
pump (Id per 
kWh) 


4s 8d per week | 3s8d per week (I) — 


Coke és 9d per 
4s 8d per week (2 
for 8 months 


| 
| 


Electricity for im- 
mersion heater Ils 6d per week (3) 


for 4 months 


—(4) 


Electricity for kit- 
chen heating ... 


Is 9d per week | 


Is 9d per week 
for 6 months _ 


for 6 months 


Refrigerator... — lod per week 


Depreciation and 


maintenance at | 10 per cent of 


10 per cent £17 10s Od per yr. £14 2s Od per yr. £70 + £23. 
£9 6s Od (5) 

TOTAL YEARLY 
COst “sar £31 19s Od £25 19s Od | £29 10s 6d 


(1) Funning cost varies with the size of the cold store and the hot water demand; 
ti : is because Type 2 does not need to run continuously to ensure a cool 
larder, 

(2) 71s is probably the irreducible minimum, since most boilers particularly 
© che price range under consideration have a minimum burning rate. 

(3) it 's not vital to use an immersion heater during the summer months, but 
most people do so in order to avoid excessively hot kitchens and to save 
oking, 

(4) |. vay in fact be necessary to use an immersion heater during peak demands 

1 cold winter days. 
(5) [ -preciation is reckoned here on the refrigerator and boiler only. 


Let.-rs should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for the opinions expressed by correspondents. 


with an external hot water storage tank, hot water being 
fed to it from the larder by thermo-circulation. 

The second system offers two distinct advantages. The 
first is that the heat loss from the storage tank serves to 
keep the machine running when no hot water is being 
used. Under this condition the tank temperature and 
consequently the tank losses are at a maximum, supplying 
useful heat to the airing cupboard and obviating the 
necessity for separate and expensive heat-leak arrange- 
ments. The amount of lagging on the tank can be matched 
to give a suitable heat leak for the particular larder con- 
cerned. This ensures that the machine runs for a period 
only long enough to maintain suitable larder temperatures 
and to provide the hot water required, whereas the separate 
heat leak keeps the machine running continuously, 
irrespective of demand. Secondly, the compactness of the 
machine means low capital cost and greater available larder 
space. 

The accompanying tables showing capital and running 
costs give an interesting comparison between the two heat 
pump systems and the conventional system. 

At the present time, the man who is building a new 
house must decide if the additional capital cost of £35 
is worth the convenience of having a large cold store and 
a cheap-to-run completely automatic hot water system. 

Moston, Manchester. B. Z. DE FERRANTI, 

Manager, 
Domestic Appliance Dept., Ferranti, Ltd. 


Payment by Results 
ON page 940 of your issue of 27th May, you give a 
summary of Lord Citrine’s address, “‘ Human Relations in 
Industry.” In paragraph 4 appears, “ Monetary incentives 
of themselves were inadequate and even in the United 
States the system of payment by results was falling into 
disuse.” Can you tell me what has replaced incentive 
payments in the United States? Is it profit sharing, a 
higher rate per hour, more supervision, etc. ? 
Bristol. R. BENNETT, 
Chief Engineer, 
St. Anne’s Board Mill Co., Ltd. 


Modern Meter Testing 


MODERN equipment and methods such as those designed 
and used by the London Electricity Board are to be com- 
mended. Anything that will lower the cost of affording 
a supply to consumers, whether as a result of testing 
efficiency or any other activity, should be adopted. 

Testing engineers need to be on their guard, however, 
to ensure that in their enthusiasm for lowering testing 
costs they do not lose the confidence that consumers have 
in the supply authority for accuracy of measurement and 
testing which has been built up over many years. 

A final and overall check of meters helps to ensure that 
no error either due to human failings or’ of a technical 
character has occurred at any stage in the chain of opera- 
tions of testing meters. Mr. Petch apparently sees no 
objections to the American practice of testing registers 
mechanically. It is not unknown for meters to have the 
registers crossed over in the test laboratory. The dial test, 
as carried out at present, does ensure that the register 


17 
54,656 
11,477 
3,222 
1'913 
1,891 
2,281 
7,845 
: 
| 
| 
‘ 
) 


18 


gives an accurate record of the electrical energy used. 

Though all register gear wheels are alleged to pass 
through a gate box at the manufacturers’ works, within the 
last three years we have received two consignments of 
meters from different manufacturers with 49 instead of 
50 teeth on the worm gear wheel. This was found on the 
dial test called for in the 1936 Act. 

Walkden, Manchester. E. ROSCOE. 


The Power Engineer’s Status 


MAY I encroach upon your space again, and take up a 
few points with “ Energetic and Hopeful ” and Mr. Palmer, 
of the E.P.E.A.? 

I have heard no noise of battle or battles; if I had I would 
be only too pleased to “ weigh in ” with my subscription. 
I cannot agree that E.P.E.A. “paves the way”; N.A.L.G.O. 
has performed this function right from vesting day, with 
E.P.E.A. always lagging behind. Again, I heard nothing 
of a recent “ recruiting campaign.” This surely is poor 
organization; I am only waiting to be convinced. As far 
as I am aware, E.P.E.A. does not look after the “top 
managers ”; this is done by N.A.L.G.O., and very com- 
petently too, as witness the recent general increase of 
£100-£150 per annum, won for managerial grades by 
N.A.L.G.O. One of the reasons for the comparatively low 
salaries of the technical staff may be that these members 
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of the Boards’ staffs are not within the E.P.E.A. fold; their 
sympathy may be elsewhere. ‘ 
There are indications that N.A.L.G.O. is about to press 7 
for a further increase for its other members, which, if 7 
granted, will be the second increase since the revised N.J.B. 
agreement of last year. This surely proves my point; 7 
E.P.E.A. has a “ lagging P.F.” Be 
“ F, & D. (but always hopeful).” 


“ FRUSTRATED and Disillusioned ” complains in your 
issue of 17th June that the Electrical Power Engineers’ 
Association has not done as much for him as he thinks 
it should. He adds—his own confession—that “ selfishiy ” 
he is not a member. It is the normal privilege of those 
who pay the piper to call the tune and complain if it does 
not please them. Most other people have the grace to © 
keep quiet. 

However, on behalf of the general secretary of the 
E.P.E.A. I invite “ Frustrated and Disillusioned ” to inform 
us who he is and the positions he has held from vesting 
date to the present time. We will then publish, without 
disclosing his name, the improvements in his salary which 
have been negotiated (free) by his E.P.E.A. colleagues on 
his behalf during that period. 

I think most people will agree that this is a fair offer. 

London, S.W.1. A. M. F. PALMER, 

Electrical Power Engineers’ Association. 


Food Irradiation 


CERTAIN types of radiation have the ability to kill micro- 
organisms subjected to them and a great deal of work has 
been done on possible ways of making use of this property. 
The possible use of suitable forms of ionizing radiations in 
the preservation of foods has for five years been the subject 
of research by the Food Investigation Organization of the 
Department of Scientific and Industrial Research which has 
just issued Report No. 61, “ Scientific and Technological 
Problems Involved in Using Ionizing Radiations for the 
Preservation of Food,” published by H.M. Stationery Office, 
price 7s 6d. 

It has established that, although the cost of equipment is 
high, sterilization by bombardment with electrons or X-rays 
could possibly be carried out on a commercial scale at a cost 
of a few pence a pound. Difficulty has been experienced, 
however, in assessing the effect on foodstuffs of such 
bombardment and some of the many adverse changes which 
can result are not yet fully under control. 

The advantage of irradiation over the use of heat in 
destroying organisms which would bring about decay is the 
fact that the rise in temperature of the treated foodstuff is 
slight. As with canning the sterilization process is carried 
out after packing has been completed, so that recontamina- 
tion is avoided and the process can be adapted with ease to 
continuous production. 

Apart from the present uncertainty as to the cost of 
radiation sterilization, other disadvantages have yet to be 
Overcome. Certain of the effects of ionic bombardment are 
to cause unpleasant flavours, change of colour and loss of 
texture in the food treated. Although these changes can be 
controlled to a certain extent the methods of control 
complicate the process and inevitably add to the cost. 
Enzymes are not completely destroyed by the radiation 
dosages needed to kill bacteria and deterioration during 
storage can be caused, particularly in fruit and vegetables, 
as a result of enzyme action, although all micro-organisms 
have been destroyed. In addition, chemical changes 
caused by irradiation can decrease the subsequent storage 
life of many foodstuffs. 

While there need be no fear of actual radioactivity in the 
treated foods, it has not yet been established beyond doubt 
that chemical changes occurring during or after the 


radiation process do not bring about the formation of toxic 7 
or harmful products. Furthermore the danger exists that | 
the process may destroy vitamins or other beneficial 
components. 


Inspection of Crompton Collection 


A UNIQUE collection of electrical equipment and other | 
exhibits demonstrating the pioneer work of the late Col. 
R. E. B. Crompton has been assembled by Crompton | 
Parkinson, Ltd., at their Chelmsford Works. Recently | 
donors of exhibits (or their representatives) were invited, as © 
guests of the company, to see their items displayed. 

Among those who attended were Dr. J. T. MacGregor- | 
Morris, M.I.E.E., Professor Emeritus of Electrical Engineer- 
ing, University of London; Miss Hazel Crompton, the 
youngest daughter of Col. Crompton; and Mr. E. C. 
Holroyde, a vice-chairman of Crompton Parkinson, Ltd. 7 
Professor MacGregor-Morris gave a midget reflecting 
galvanometer made in 1896, and Miss Crompton a portrait 
of her father and numerous photographs and papers. 


Professor J. T. MacGregor-Morris with Miss Hazel Crompton 
and Mr. E. C. Holroyde 
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PERSON4E AND SOCIAL 


News of Men and Women of the Industry 


The president-designate of the 
Association of Public Lighting Engi- 
neers, who is to be inducted at the 


annual confer- 
ence at Folke- | 
stone (13th-16th | 


Sepiember) is for | 
the first time in 
the history of the 
Association not a 
public _ lighting 

engineer, but is | 
concerned with | 
research and 

manufacture. Mr. 
J. M. Waldram, 
F.I.E.S., is the 
senior research 
illuminating engineer of the General 
Electric Co., Ltd., having joined the 
company in 1923 and transferred to 
the Research Laboratories in 1925. 
His first paper was read to the 
A.P.L.E. in 1927 and he has been a 
member of the Association since 1935. 
Much of Mr. Waldram’s work has 
been devoted to street lighting, on 
which subject he has written a book 
and many papers, and has lectured 
in England, America and on _ the 
Continent. He is a past-president of 
the Illuminating Engineering Society. 


Mr. H. H. Daker, B.Sc., A.M.I.E.E., 
C.P.A., has been appointed patents 
officer by British 
Insulated Cal- 
lender’s Cables, 
Ltd., in succes- 
sion to the late 
Mr.R.L. Cleaver. 
Mr. Daker was 
educated at 
Queen Mary’s 
Grammar School, 
Walsall, and 
afterwards served 
a three-year ap- 
prenticeship with 
Cannock Chase 
Colliery. He was awarded a scholar- 
ship to Birmingham University, where 
he obtained a first-class honours 
degree in electrical engineering. In 
1926 he joined British Insulated 
Cables, Ltd., as an assistant superin- 
tendent in the Contracts Department. 
In 1929 he transferred to the Patent 
Bureau of Cable Research as a 
technical assistant, rejoining B.I.C.C. 
as 2 member of the Patents Depart- 
Mmciit in 1948. Since 1953 he has been 
assistant patents officer. 


Mr. H. Armitage, A.M.I.Mech.E., 
Graduate ILE.E., A.M.Inst.F., has been 
appointed deputy station superinten- 
den’ at Radcliffe, C.E.A. North West, 
Mc: eyside and North Wales Division, 


A 
Mr. J. M. Waldram 


Mr. H. H. Daker 


and will take over his new appointment 
on 1st August. Mr. Armitage, who 
was formerly shift charge engineer at 
Poole and has held similar appoint- 
ments at Bradford and _ Halifax 
generating stations, received his 
technical education at Sheffield Uni- 
versity and later at Bradford Technical 
College. 

Mr. T. C. Ridings, A.M.I.Mech.E., 
has been appointed power station 
superintendent at Wakefield “B” 
station, C.E.A. Yorkshire Division, 
with effect from 1st June. Before this 
appointment Mr. Ridings was power 
station superintendent at Whitehall 
Road, Leeds, and he was previously 
power station superintendent at Little- 
brook (1948-51). 

At the meeting of the International 
Commission on Illumination (Com- 
mission International de l’Eclairage) at 
Zurich, the concluding proceedings of 
which are reported on page 31 of this 
issue, Dr. J. W. T. Walsh, O.B.E., 
M.A.(Oxon), D.Sc.(Lond.), M.I.E.E., 
was unanimously elected as president. 
Dr. Walsh is 
an authority on 
illumination and 
photometry, his 
works on_ the 
subject _includ- 
ing “ Elementary 
Principles 
Lighting and 
Photometry ” and 
“ Photometry. ” 
For many years 
until his retire- 
ment in 1951 he 
was in charge of 
the photometry section of the National 
Physical Laboratory and he is now a 
lighting consultant. Dr. Walsh has 
twice held office as president of the 
Illuminating Engineering Society, of 
which he is an honorary member, and 
he formerly served on the Ministry of 


Dr. J. W. T. Walsh 


Transport Departmental Committee 
on Street Lighting and on the Home 
Office Departmental Committee on 
Lighting in Factories. He was awarded 
the Kelvin Premium of the Institution 
of Electrical Engineers in 1927 and the 
Ayrton Premium in 1933. 


Mr. E. J. Robertson, B.Sc.(Tech.), 
A.M.LE.E., A.M.Inst.T., M.A.I.E.E., 
M.E.I.C., P.Eng., who relinquished his 
position as electrical engineer to the 
Manchester Corporation Transport 


Department in 


January, 1949, to 
emigrate to: 
Canada, is now 
with the Federal 
Civil Service in 
the Department 
of Transport Air 
Services Con- 
struction Division 
at Montreal Air- 
port, Dorval, P.Q. 
His appointment 
involves the de- 
sign, estimating 
and supervision of construction of 
electric power and lighting services at 
various airports. 

Mr. Robertson graduated at Man- 
chester, received his training with the 
Metropolitan-Vickers Electrical Co., 
Ltd., and worked for four years with 
the English Electric Co., Ltd. He was 
a mechanical and electrical engineer 
for the Air Ministry Works Directorate 
during the last war. In Canada he was 
previously with the Toronto Transit 
Commission, Bepco Canada, Ltd., and 
Canadian Aviation Electronics, Ltd. 


on 


Mr. E. J. Robertson 


At the meeting of the Committee of 
Directors of Research Associations 
held on 18th June at Ashorne Hill, Dr. 
S. Whitehead, M.A., D.Sc., M.I.E.E., 
F.Inst.P., director: of the Electrical 
Research Association, was re-elected 
chairman for a further year. 


Officers and heads of national delegations at the C.I.E. meeting in Zurich, June 


13th—22nd. 


In the front row, left to right, are: H. Kénig (treasurer), J. W. 


Walsh (new president), C. A. Atherton (retiring general secretary) and Ward Harrison 
(retiring president) 
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The Metropolitan-Vickers Electrical 
Co., Ltd., has appointed Mr. J. W. 
Jackson as manager, Dublin sub-office. 
Mr. T. J. Horgan remains the com- 
pany’s adviser in Eire. Mr. Jackson 
received his technical education at the 
’Manchester College of Technology 
and was apprenticed to Mather & 
Platt, Ltd. He joined the Metro- 
politan-Vickers Motor Sales Depart- 
ment in 1929 and after two years 
attached to the Sheffield District 
Office returned to Motor Sales in 1932. 
Since 1936 he has been at the 
company’s district office in Glasgow. 


Mr. D. C. Shaw, A.M.I.E.E., has 
been appointed to the senior technical 
Staff of 20th Cen- 


_ tury Electronics, 
_ Ltd. Mr. Shaw 
__spreviously 
_ been with the In- 
spectorate of 


j Ministry of Sup- 
ply, Chislehurst, 
where he served 
with the Inter- 


Mr.D.C.Shaw Services Stan- 
dardization Com- 
mittee. Earlier he was with the 


General Electric Co. Ltd. at 
Hammersmith and Perivale, in charge 
of quality control and has been for 
many years associated with valve 
production. 


Mr. F. M. Watson, formerly first 
assistant district commercial manager, 
District 223 (Swansea Area) of the 
South Wales Electricity Board, has 
been appointed district commercial 
manager, District 346 (Rhondda). He 
succeeds Mr. H. B. Holloway, B.Sc., 
A.M.LE.E. who was recently 
appointed to take charge of the 
industrial supply section of the Com- 
mercial Department in the Central 
Sub-Area at Cardiff. 


Mr. S. J. Clifton, M.Inst.F., a senior 
sales executive of George Kent, Ltd., 
left for Malaya by air on 23rd June on 
the first stage of a tour of overseas 
markets, during which he will visit 
Sydney, Melbourne, Adelaide and 
Brisbane, Australia, and Vancouver, 
B.C., and Toronto, Canada. 


Mr. J. Johnson Smith, M.I.E.E., a 
director of the Electric Construction 
Co., Ltd., leaves London Airport on 
5th July for a ten-day visit to Canada, 
where he will have consultations 
regarding sales problems and prospects 
with the managing director and 
engineers of the associate company, 
E.C.C. Canada, Ltd., Toronto. 


Mr. E. J. Leaver, manager for the 
Carron Company, is leaving to-morrow 
(Saturday) for South Africa, where 
he will visit the works of the 
Carron Company (South Africa), 
Ltd., at Germiston, near Johannes- 
burg, and the company’s agents and 
customers in the Union and in 
Rhodesia. 


Mr. R. C. Nash, chief assistant to 
the managing director of Edwin Danks 
& Co. (Oldbury), Ltd., has retired 
because of ill-health but his services 
will be available for special duties. 
Mr. Nash joined Babcock & Wilcox in 
1910 and transferred to Edwin Danks 
in 1924 to take charge of the Estimat- 
ing Department. He was appointed 
chief assistant to Mr. J. Smith, the 
managing director, in 1943. 

Mr. E. Carpenter, technical sales 
and survey engineer of the Electro- 
Acoustic Division of Philips Electrical, 
Ltd., recently completed twenty-five 
years’ service with the company and 
a celebration luncheon was held at a 
London restaurant on 6th June, when 
presentations were made on behalf of 
the company and by Mr. Carpenter’s 
friends and colleagues. 


The roth annual golf tournament of 
the Aluminium Development Associa- 
tion was held at the Temple Golf Club, 
Horley, near Maidenhead, on 23rd 
June, the Horace Clarke Cup match 
being the chief event of the day. This 
year’s winner was Mr. H. Powell 
(High Duty Alloys, Ltd.). Mr. A. K. 
Jordan (Northern Aluminium Co.) was 
the runner-up and Mr. A. J. Aston 
(T.I. Aluminium, Ltd.) was third. A 
foursomes competition was won by 
Mr. W. Scott-Warmer and Mr. H. 
Powell, both of High Duty Alloys, 
Ltd. The putting competition resulted 
in a tie between Mr. W. Moulding and 
Mr. E. A. G. Liddiard, both of Almin, 
Ltd., Mr. Moulding being the winner 
by the spin of a coin. The president 
of the Association, Dr. H. W. Clarke, 
proposed the toast of the hosts for the 
day—Almin, Ltd.—during the dinner 
at the club and he also presented the 
prizes to the winners. 


The 30th annual sports meeting and 
gala of the London establishments of 
the General Electric Co., Ltd., was 
held on Saturday last at the com- 
pany’s sports ground, Preston Road, 
Wembley. Blessed once again with 


The Hon. Mrs. Leslie Gamage, with Mr. 

Leslie Gamage, vice-chairman and joint 

managing director of the G.E.C., present- 

ing the trophy for the leading athlete to 
Mr. John Colville of Head Office 
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brilliant weather a large gathering of 7 
relatives and friends thoroughly | 
enjoyed a varied and exciting <fter- 
noon’s sports and saw head office 7 
carry off the “ Leslie Gamage” trophy 
for the seventh consecutive year. The 
gala races for everyone on the ground |” 
over 14 years of age were a reat © 
success and in addition there was an 
excellent flower show and a number 
of sideshows. The kiddies were well 


Lhe 
Electric 
followir 


catered for in “Children’s Corner” ge 
where such things as pony rides and ay 
Punch and Judy shows kept them well D a 
entertained. At the conclusion o! the 
meeting the Hon. Mrs. Leslie Gamage |) 410" 
presented the prizes. Dancing on the a | 
green and in Hirst Hall brought an LL D 
enjoyable day to a close. PhD h: 
Mr. W. H. Berriedale-Johnson has | R. J. Hz 
resigned from the board of RAP. 7 Grou 
Rentals (C.I.), Ltd., upon taking up the 77) Ayrton 
appointment of managing director of Llewell 
B-J & W. Automation, Ltd. R.W.! 
Mr. R. H. Veysey, formerly publicity | fessor C 
manager of the motor car division Meas 
of Rolls-Royce, Ltd., has joined the Thomp. 
chairman’s department of Associated B.Sc.(E: 
Electrical Industries, Ltd. He will be )9) fessor_] 


concerned with the presentation of |= and C. 
the company’s activities and policy. Premiui 


Mr. A. Franklin, district commercial 
engineer with the East Midlands 
Electricity Board at Rugby for some 
years, is retiring on 9th July. 

The annual staff outing of the 
British Central Electrical Co., Ltd, 
was held on 11th June, when a large © 
party went by coach to Brighton. 


O.B.E., 
M.Sc., 


B.Sc.(E 
OBITUARY Page, 
Mr. H. Jones.—The death has M. W. 
occurred of Mr. Harry Jones, one time B.A., B 
works manager of the Electric Con- andA.' 
struction Co., Ltd., and later personnel Supp 
manager of Henry Meadows, Ltd. He |) Ferrant 
was seventy-nine. Mr. Jones was )@ A. H. 
works manager at the Wolverhampton fohn S: 
works of E.C.C. for many years until [)) M-Sc.T 
he retired during the early part of § Christic 
the last war. Shortly afterwards he 7) J. F. } 
resumed work as personnel manager at |) Ashwor 
Henry Meadows, Ltd., until his wife’s (7) A.H.G 
illness obliged him to retire again in Utiliz 
1947. Premiu 
Mr. Ernest Victor Hudson, of 
Chichester, formerly owner of the 
Bearwood firm of C. H. Byron Elec- TG 
trical, Ltd., died recently at the age of Hol o 
seventy-seven. He went to Birming- ian 
ham as a young man in the nineties Wille: . 
and was with several engineering PhD 
companies as works manager before D “ah 
he took over the Bearwood firm in LW 
1928. He retired in 1949 and his sca, Ea 
Mr. J. Hudson, became head of the BS-/F 
business. 
WILLS 
Mr. C. M. Mayson, M.LE.E., statics 
engineer to the former Charing Cross El <- ; 
tricity Supply Co., Ltd., who died on :st Meri ¢ 


March last, left £7,198 gross (£7,095 net). Over +2 


Mr. F. Quaife, manager of the London gradiat 
washing machine and vacuum cleaner depa't- M. * 
ment of the Hotpoint Electric Appliance C:., Mem 
Ltd., who died on 24th February last, le‘t Met: 


£5,665 gross (£5,486 net). 
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fe Council of the Institution of 
Electrical Engineers has made the 
following award of Premiums for 
papers read or accepted for publica- 
tion Curing the Session 1954-55. 

Group A.—Institution Premium: 
D. M. MacKay, B.Sc., Ph.D. Kelvin 
Premium: Andrews, Ph.D., 

Sc. fohn Hopkinson Premium: 
M. I. Kelly, Ph.D., D.Eng., D.Sc., 
LL.D... Sit Gordon. Radley, C.B.E., 
Ph.D.( (Eng. ), G. W. Gilman, M.S., and 
R. J. Halsey, B.Sc.(Eng.). 

Group B.—Non-Section Premiums : 
Ayrton Premium: A. Rosen, Ph.D. 
Llewellyn B. Atkinson Premium: 
R. W. Palmer. Extra Premium: Pro- 
fessor G. W. Carter, M.A. 

Measurements  Section.—Silvanus 
Thompson Premium: D. Edmundson, 
B.Sc.(Eng.). Mather Premium: Pro- 
fessor F. Brailsford, Ph.D., Wh.Sch., 
and C. G. Bradshaw, B.Eng. Extra 
Premiums: Professor H. E. M. Barlow, 
Ph.D., B.Sc.(Eng.)., M. E. Haine, 
M.Sc., M. W. Jervis, B.Sc.Tech., and 
J. C. West, Ph.D., B.Sc. 

Radio Section.—Duddell Premium: 
E. G. Rowe, M.Sc., P. Welch and 
W. W. Wright, B.Sc. Ambrose 
Fleming Premium: P. E. Axon, 
O.B.E., M.Sc., Ph.D., C. L. S. Gilford, 
and D. E.. L.. Shorter, 
B.Sc.(Eng.). Extra Premium: H. 
Page, M.Sc., G. D. Monteath, B.Sc., 
M. W. Gough, M.A., R. C. Glass, 
B.A;, B:Sc., GC. D: Sims, M.Sc., B:Sc., 
and A. G. Stainsby, B.Sc. 

Supply Section. — Sebastian de 
Ferranti Premium: G. F. Peirson, 
A. H. Pollard, B.Sc., and N. Care. 
John Snell Premium: E. W. Golding, 
M.Sc.Tech. Extra Premiums: J. 
Christie, H. Leyburn, B.Sc.(Eng.), 
Ashworth, J. S. Hall, B.Sc.Tech., and 
A. H. Gray, M.Sc. 

Utilization Section. — Swan 
Premium: Professor F. C. Williams, 
O.B.E., D.Sc. D.Phil. F.R.S., and 
E. R. Laithwaite, M.Sc. Extra 
Premiums: H. W. Wolff, B.Sc. 
T. G. F. Atherton, B.A., and W. 
Holttum, M.Eng. 

Group | C. — Blumlein - Browne - 
Willens Premium: N. W. Lewis, 
Ph.D.(Eng.). Fahie Premium: J. M. C. 
Dukes, M.A. Heaviside Premium: 
J. W. Lynn, M.Sc. Paris Exhibition 
(1881) Premium: J. A. Broughall, 
B.S: (Eng.), and K. J. Cook, O.B.E. 
Weh'cr Premium: W. E. Willshaw, 
M.Se.Tech, H. R. L. 
Lamont, M.A. Ph.D., and E. M. 
Hic. Oversea Premium for Senior 
ers: F. W. Roberts, B.Sc.(Eng.). 
Ove:ca Premium for students and 
Brad: ates under 28 years of age: 
M. *. Allen, B.E. Coopers Hill War 
Men rial Prize and Medal: D. 
Mc!) -nald, B.Sc. 


Premiums 
Awards for 1954-55 Session 


Students’ Premiums.—Premiums to 
the value of £10 each: T. E. Broad- 
bent, M.Sc., B.Sc.(Eng.), G. D. 
Stairmand, B.E., and F. Szekely, 
B.Sc.(Eng.). Premiums to the value of 
£5 each: J. H. Banks, B.Sc., J. A. 
Bottomley, B.Sc.Tech., W. G. Bryce, 
B.Sc., J. Jardine, BSc. (Eng.), and 
J. K. Wood, M.Sc. 


Rating and Valuation Bill 


During the Committee Stage of the 
Rating and Valuation Bill in the House 
of Commons Mr. Duncan Sandys, 
Minister of Housing and _ Local 
Government, said that during the next 
five years there would be a need for 
further legislation dealing with an 
improved and permanent “pool” 
arrangement for the valuation and 
rating of the electricity industry and 
possibly other nationalized industries. 

The Bill as originally drafted pro- 
vided that ratepayers would not be 
able to ascertain the new assessments 
until they received their rate demand 
early in April, 1956. (When the 
revaluation was authorized in the 
Rating and Valuation Act, 1948, 
the proposal was that the draft 
valuation lists should be published in 
October, 1955.) In Committee this 
week, however, the Government 
accepted an amendment which pro- 
vides that ratepayers shall have 
information about the new assessments 
at the same time as they are passed by 
the Inland Revenue to local authorities 
next December. 


Prices of Materials 


In the accompanying table we give 
the basis prices of the more impor- 
tant materials used in the electrical 
industry. The figures given are the 
selling prices and are those quoted on 
Tuesday last. 


ALUMINIUM Ingots | ton £163 os od 
COPPER, H.C. Electro | ton £333 10s od 


Fire Refined 99°70% ton £332 os od 
Fire Refined 99°50% | ton £331 os od 
COPPER Tubes 38 17d 
Sheet . ton £393 15s od 
H.C. wire and strip « ton £367 5s od 
LEAD, English . | ton £102 15s od 
Foreign .. | ton£fror osod 
MERCURY _... flask £108 os od 


TIN, block (En lish) ton £726 5s od 
NC, G.0.B. oreign ton £91 5s od 


Electrolytic .. | ton 
BRASS Tubes: (solid 
drawn) ae Ib 2s 64d 
Sheet . ae .. | ton 4314 os od 
Wire .. ai a Ib 38 13d 
“a A Ib 48 83d 
PLATINUM P oz £29 os od 
RUBBER, No. TRS.S. 
spot... Ib 363d—37}d 


Southwark Cathedral. illuminated by 13 

Siemens ‘‘Royston’’ floodlight fittings 

utilizing 1,000 W tungsten lamps. The 

installation was carried out by the London 

Electricity Board, Siemens cables being 
used throughout 


NEXT WEEK’S EVENTS 
Monday, 4th July 


SHEFFIELD.—Royal Victoria Hotel, 7.30 p.m. 
A.S.E.E. Sheffield Branch. Annual general 
meeting. 


Tuesday, 5th July 

Lonpon.—At the Institution of Electrical 
Engineers, Savoy Place, W.C.2, at II a.m. 
Electrical Industries Benevolent Association. 
Annual general meeting. 

YELVERTON.—Yelverton Club. Electrical 
Industries National Golf Championship, South 
West England Area. 


Tuesday, 5th July, to Friday, 8th July 
NOTTINGHAM.—Royal Show. 


= 5th July, to Saturday, 16th 
y 


Lonpon.—Olympia. International Printing 
Machinery and Allied Trades Exhibition. 


Wednesday, 6th July 
East LeAKE.—Rushcliffe Golf Course. 
Electrical Industries Benevolent Association. 
East Midlands Area golf finals. 
SALISBURY.—Highpost Golf Club. E.I.B.A. 
Southern Area. National Golf Champion- 
ship area finals, 


Wednesday, 6th July, and Thursday, 
7th July 
Earts Court.—Combustion Engineering 
Association and British Industrial Measuring 
and Control Apparatus Manufacturers’ 
Association. Conference on “ The Instrumen- 
tation and Control of Combustion.” 


Friday, 8th July 

DorkING.—Effingham Golf Club. South 
Eastern Area final, Electrical Industries Golf 
Championship. 


Turbo-Alternators for Australia 

The English Electric Co., Ltd., has 
received an order from the South 
Australia Electricity Trust for two 
60,000 kW turbo-alternators, at a cost 
of nearly £2,000,000, for the second of 
the new power stations at Port 
Augusta. 


21 
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Engineering in Europe 


Abstracts from Foreign Technical Journals 


One after another the outstanding European electrical 
concerns, not to mention national electricity authorities 
where they exist, have erected up-to-date h.v. testing 
stations, the latest of which is that of Oerlikon, Ltd. The 
need for such a station in this particular case may be 
readily appreciated if it is remembered that the firm was 
among the three suppliers of circuit-breakers for the 
Swedish 400 kV system. The layout of the station had 
therefore to be planned for equipment of the highest 
voltage and power rating. The rating of the h.v. unit is 
3,000 MVA, 400 kV and the d.c. unit can provide breaking 
currents of 80 kA at 600 V and voltages up to 3 kV. 

The main equipment is actually a convertor unit, the 
alternator part of which has an output of 1,500 MVA at 
14 kV and is specially designed for short-circuit tests. This 
power on short circuit is obtained by impulse excitation 
supplied by a convertor group comprising two d.c. 
generators in series, each of which is rated for 10 kA at 
800 V. They are driven by a 3-phase 800 kW, 6,300 V 
induction motor and fitted with a flywheel. An auxiliary 
exciter furnishes impulse excitation for the main exciter 
so as to compensate the armature reaction or, alternatively, 
to increase the rate of rise of the recovery voltage in circuit- 
breaker tests to an extremely high value. In repeated 
short-circuit breaking tests the breaking current can also 
be gradually increased. The protective breaker which has 
to operate should the tested breaker fail is of the air-blast 
type and has a symmetrical breaking capacity of 2,100 
MVA at 20 kV or 1,500 MVA at 14 kV.—“ New H.V. 
Testing Station of Oerlikon, Ltd.,” G. Marty, R.G.E. 
Vol. 64, No. 4, pp. 177-189, April, 1955, in French. 


Increasing Transmission Line Capacity 


A comprehensive investigation of the problem of increas- 
ing the transmitting capacity of one of the main NS-lines 
of the Swedish grid showed that the design of the con- 
ductors, partly copper and partly a.c.s.r., had been based 
on over-cautious assumptions regarding the maximum 
temperature of the conductors under full-load conditions. 
It was found that the stipulated maximum temperature of 
70 deg C would be reached only very rarely, if at all, and 
then only for very short periods, since a coincidence of 
peak loads with maximum temperatures of the ambience 
is highly improbable. 

These theoretical and statistical considerations were 
supplemented by temperature measurements on the live 
line by a method previously tried in the U.S.A. and in 
Canada. This method is based on radiation measurements 
“‘ mapping ” the field of radiant heat on and around the 
conductor and yielding results in good agreement with those 
of the theoretical considerations. However, they also 
revealed the soft spot of the transmission line, this being 
the line joints or connectors, of the “ compression joint ” 
type, many of which had been damaged by the thermal 
stressing under temporary overloads, since the temperatures 
of all these joints were found to be higher by factors 1-4-2 


Readers who require accurate full translations of any of the 
articles abstracted in this section can be put into touch with the 
translators who will supply them at current rates.—Editors, 
Electrical Review. 


than the conductor temperature. To exchange or repair 
these damaged joints was much the cheapest and easiest 
way of increasing the transmitting capacity of the line 
(10 per cent of the costs of a replacement of the conductors 
by conductors of a larger section) from 200 to 300 MW.— 
“ Increase of the Transmitting Capacity of a 200 kV Over- 
head Line,” B. Nordstrém and G. Atterberg, Tekn. T,, 
Vol. 84, No. 40, pp. 953-954, 2nd November, 1954, in 
Swedish. 


Three-Phase Symmetry 


The possibility of rendering an asymmetric three-phase 
system symmetric (“symmetrizing ”) by the insertion of 
appropriate reactances has long been proved theoretically. 
The basic idea of an automatic adjustment of the balancing 
reactances to varying phase loadings had also been con- 
ceived before by the author without his entering into a 
detailed consideration of the optimum solution of the 
problem. 

In the present communication the author investigates a 
number of variants of the symmetrizing procedure, using 
a simplified equivalent circuit and symmetrical component 
representation. The variants so investigated are: insertion 
of LC elements into two phases; two reactances to be so 
inserted via an auto-transformer that the vectors of the 
“regulating dipoles ” make a right angle; three inductive 


reactances to be inserted into the three phases; three [i 


capacitive reactances. inserted; a controllable reactance 

inserted into one phase through an induction regulator. 
From all considerations the insertions of capacitive 

reactances into three phases was found most appropriate 


and convenient, the more so since it also improves the im 
pf. This variant was then tested in a network model 3% 
with an asymmetry indicator supplying the controlled ae 


input e.m.f. which is fed to an amplifier emitting the 


command for the servo-system inserting the balancing 


capacitors. The model tests proved that this method is 


quite practicable and not too complicated for use in full- & 


size systems.—‘‘ Automatic Installation for Symmetrizing 
Asymmetric Three-Phase Systems,” R. Henrich, E.T.Z.(A), 
Vol. 76, No. 9, Ist May, 1955, in German. 


PRODUCTION FLOW LINES 


In continuing our short series of production flow line 
charts relating to specially selected factories anc 
workings throughout the country we include in this 
issue, facing this page, a chart relating to cemeni 
manufacture at the Shoreham works of the British 
Portland Cement Manufacturers, Ltd., our object 
being to obtain as far as possible a representative 
cross section of the basic and major industries of the 
country. The three charts previously published 
were: No. 1—Coal Mining, Thoresby Colliery, Eas: 
Midland Division, National Coal Board (1st Apri’ 
issue); No. 2—Iron Ore Quarrying, Corby Quarries. 
Stewarts & Lloyds, Ltd. (27th May); and No. 3— 
Pig Iron and Steel Production, Shotton Steelworks, 
fohn Summers & Sons, Ltd. (1oth Fune). 


At the Shoreham Cement Works of the British Portland Cement 


Manufacturers, Ltd., the flow line embraces a total of 8,900 h.p. 


of electric motors. 


With inputs of 4,000 tons of clay, 15,000 tons 
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VIEWS on 


By 


Prorssts against the erection of overhead lines in 
natural beauty spots are frequently fully justified but the 
cost involved in “‘ undergrounding ” the lines is often pro- 
hibitive. The damage done to the scenery has to be 
weighed against the cost of providing the benefits of elec- 
tricity for dwellers in such areas, in the absence of any 
national aid in meeting the extra cost. Many objections 
have been made to the North Western Electricity Board’s 
proposals for the Lakeland district and the Board (which 
is not a body of vandals as some protestants have suggested) 
has been placed in an awkward position. It knows that 
it must keep costs down to give ‘a supply at reasonable 
rates and it hesitates to make the cost of underground 
cables a general charge upon all its consumers. In the 
case of the proposed lines in Borrowdale and district it 
has decided to make a “ gesture ” by bowing to the objec- 
tions and putting underground cables in sections for which 
overhead lines had been sanctioned by the planning 
authority. Although it is said that this must not be taken 
as a precedent I am afraid that it will be brought up and 
used against the Board on future occasions. 


* * 


It is difficult to convey to the layman the full significance 
of a power station’s capacity but the lay Press makes gallant 
attempts. Reporting the completion of the erection of the 
three chimneys at the new Woolwich station, the Kentish 
Independent says : — 

“When working at full capacity it [the station] is 
scheduled to develop a power of 180 megowatts, equiva- 
lent to 240,000 horse power or enough to run a I kilowatt 
electric radiator for more than 20 years.” 


* * * 


A “surprise announcement” by the South Eastern 
Electricity Board is reported in the Sevenoaks Chronicle. 
It was made at a meeting of the Borough Green (Kent) 
Parish Council and conveyed the Board’s decision to reduce 
the charge for street lighting in the village “ although costs 
had risen in the last year.” 

“ Commenting on the good news, Mr. Griggs [a member 
of the Council] confessed that he could not understand 
why they had made a reduction, and passed the letter 
to Mr. F. Bangey (vice-chairman) for his attention.” 

I suppose that any suggestion of a reduction in the cost 
of anything nowadays is hard to believe. 


* * 


Another Parish Council is not so pleased with its Elec- 
tricity Soard. Some indignation has been aroused at 
Temple Normanton (Derbyshire) because the East Mid- 
lands Board is seeking to compel the Parish Council to buy 
the stree: lighting fittings in the village and carry out 
Periodica: patrols and minor repairs. The Board was 
vehemently condemned for its proposal at a recent Council 
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REFLECTOR 


the NEWS 


meeting and a resolution was put rejecting the terms. By 
the casting vote of the chairman, however, it was decided 
to ask the Board to modify its terms. 


* * 


I have heard it suggested that the application by the 
Americans of the term “flammable” to materials and 
gases which are susceptible to ignition by spark or flame 
seems better than our own use of “ inflammable ”—with 
the awkward “ non-inflammable ” for materials which are 
proof against ignition. But the prefix of inflammable is 
not a negative, as is frequently the case; the word is derived 
from the verb “ inflame.” So once again American usage 
is not an improvement upon our own. 


* * * 


Reverting to the subject of overhead lines I feel that the 
advocacy of the Western Evening Herald (Plymouth), 
which favours the erection of lines by what it calls the 
Western Electricity Board, should enjoy a wider publicity : 

‘Every other animal is allowed without objection from 
the Nature lovers to contribute to the natural scene— 
except man. But, properly considered, electric cables are 
as much a natural manifestation as the hive built by bees, 
or the web of spiders. They are part of our way of life 
as these things are of theirs.” 

I intend to pay an early visit to Plymouth to see their 
hive-building bees at work. 


* 


The overhead v. underground controversy is not a new 
one; it was being discussed eighty years ago, although then 
telegraph, not power, lines were concerned. The leading 
article of the Electrical Review of 1st July, 1875, was 
devoted to the subject. Overhead wires were condemned 
as unsightly whereas underground cables were “ sightless ” 
(a queer use of a word) and less prone to trouble, although 
it was recognized that they were more expensive. 
Apparently a few years earlier there had been a number 
of failures of gutta-percha-covered cables which made 
people chary of using them. But the troubles encountered 
were attributed to lack of experience and not to any short- 
comings of gutta-percha as an insulant. For one thing 
the cables seem to have been maltreated on occasion for the 
Review said : — 

“The wires were drawn into the pipes in the most 
ruthless and cruel manner. Horses were used for this 
purpose in the streets of London. ... Thus the wires 
became full of injuries and faults. Jointing was scarcely 
known. Dirty, greasy hands were satisfied in making a 
joint that externally pleased the eye, but the searching 
test of the current was not thought of.” 


However, since then manufacture had been improved 
and in London alone there were over 3,000 miles of under- 
ground wire. 
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INDUSTRY AND THE HOUSE 


. By A. M. F. PALMER, A.M.LEE., M.P. 


The reassembled chamber generally wears much the 
same human aspect as the old, but here and there the 
newcomers can be detected savouring with obvious 
pleasure the first novelty of sitting on the famous green 
benches. I have not yet had an opportunity to check 
the antecedents of new Members to see how far debate 
on trade, industry, science and technology is likely to be 
strengthened by their presence in the House. Certainly 
we shall need plenty of informed contributions on subjects 
such as technical education, monopolies and smoke pollu- 
tion, all of which are mentioned in the Queen’s Speech. 
The usual debate on this opened with the Prime Minister, 
Sir Anthony Eden, justifying the long legislative period 
before us of fifteen months by arguing that the programme 
proposed would keep both Houses of Parliament fully 
occupied all the time. 

Sir Anthony then moved quickly to bait the Labour 
Opposition on the election result. He said the country had 
made some decisions in the negative sense and others 
in the positive. Among the positive he included a verdict 
against further nationalization. There was a growing con- 
viction—perhaps passing over the ordinary party boun- 
daries—that if the country were to be fully prosperous and 
the people to share in it, it would be found not through 
nationalization, but by the workers having an increasing 
share in the businesses in which they worked individually. 
Whether it was “ profit-sharing,” “co-partnership ” or 
anything else, something of this kind had come to stay. 


Profit-Sharing and Public Ownership 


This pronouncement by an eminent Government 
authority will be noted by the Labour Party but it would 
be wrong to suppose that Labour Members regard profit- 
sharing as in principle opposed to their own public owner- 
ship ideas. Nationalization has never been advocated as 
a practical remedy for the problems of more than a few 
basic industries, and there are those Labour thinkers now 
ready to see profit-sharing as an element of Socialist finance 
injected into private enterprise. However, Opposition 
spokesmen may press for the worker-shareholder to be 
placed from the beginning more on an equal plane with 
the investor and that provision be made when there is 
co-partnership for employee directors. 

In a passage dealing with technical education the Prime 
Minister said the Government was determined to make a 
big advance in the next few years. The technical colleges 
were being overcrowded by young people anxious to 
develop their skill and improve their qualifications.. For 
this reason it was necessary to provide extra accommoda- 
tion and instruction, for without this the supply of trained 
men would be insufficient for Britain to compete success- 
fully in world markets. 

Sir Anthony made a passing reference to the hope of 
major road improvements. He said the Government was 
anxious to give Britain a modern road system, including 
the first motorways. A hint of excitement to come was 
the Prime Minister’s remark that the report of the 
Monopolies Commission being published this week would 
be found to be of “ crucial interest ” and give rise to dis- 
cussion which the Government would welcome. 

Mr. Robens, the former Minister of Labour, complained 


that in his broadcast during the railway strike the Prime 
Minister had laid down “ a new doctrine ”; that there could 
be no negotiations even when strikes were “ official ” and 
led by national union leaders, until those on strike returned 
to work. Sir Anthony denied that his words had meant 
more than he had said, but if there was any misunder- 
standing he thought that this should have been removed 
by the fact that the Minister of Labour had been engaged 
during the previous few days in discussions with the Trans- 
port Commission and the railway unions, all with the 
purpose of bringing the strike to an early end. I mention 
the incident as another indication of the importance the 
Government attaches, as does the Opposition from its 
different point of view, to the future of industrial relations, 

Two Front Bench speeches which stand out from the 
remainder of the debate on the Address were those of Mr. 
Geoffrey Lloyd, Minister of Fuel and Power, and Mr. Hugh 
Gaitskell, the former Labour Chancellor of the Exchequer 
and the “coming man” for the leadership of the 
Opposition. 


The Fuel Situation 


Mr. Lloyd said that coal continued to cause the Govern- 
ment anxiety. There was a growing deficit which had to 
be met by imports. These were running now at the rate 
of one million tons a month. A secondary effect of this 
would be a worsening in our balance of payments in 1955 
of about £80 million, a large part in dollars for American 
coal. The Minister lacked any particular solution; he 
seemed content to record the facts. 

Turning, with maybe inward relief, to a more lively divi- 
sion of his responsibilities, Mr. Lloyd announced that the 
designing of the new Central Electricity Authority nuclear 
power stations would be completed in the second quarter 
of 1956 and the physical work begin in the early part of 
1957. He added that six more atomic reactors of the same 
type as the two being built at Calder Hall were to be con- 
structed to produce fissile material for military as well as 
electrical purposes. These were in addition to those pro- 
posed in the £300 million C.E.A. programme announced 
by the Government in February. Two would be at Calder 
Hall and four on a site chosen for its proximity to the 
chemical processing plant at Windscale. 

Mr. Lloyd concluded by remarking that important as 
these developments were to the fuel position, they were 
also a preparation for Britain and its engineers to make a 
contribution to the development of nuclear power supplies 
for the world as a whole. Interest in nuclear work was 
now spreading right through industry and into all the 
professional engineering organizations. Here was a sphere 
in which British idealism and self-interest mingled in a 
peculiarly happy fashion. 

Mr. Gaitskell’s speech added again to the reputation 
he has already acquired as the outstanding national critic 
of what he regards as the present economic complacency 
in official quarters. He rebuked the Prime Minister for 
his earlier jibes at the “new thinking ” going on in the 
ranks of the Opposition and argued cogently that it was 
the business of all responsible people to welcome really 
new approaches to the country’s problems from any section 
of opinion. 
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Te new electrical engineering building of the University 
of Manchester, which is the first of several new buildings 
planned to constitute a science centre for the University, 
is now complete and a large proportion of the educational 
apparatus and equipment has been installed and is in use. 
This new building, which is in Dover Street, on the 
opposite side of the main road to the other University 
buildings, is unusual in that it is exclusively devoted to 
electrical engineering. ‘ 

The building is a six-storey, steel-framed, brick-clad 
structure with a large basement and a smaller sub-base- 
ment, the total working floor area being over 54,000 sq ft. 
Construction work was started in the spring of 1949 and 
was completed last summer; teaching commenced in the 
autumn. The total cost of the building, including new 
scientific equipment and furnishings, was slightly over 
£600,000. 

Altogether the new building provides accommodation 
for about 200 students. Each year there are vacancies 


Corner of the a.c. machine laboratory 


D.c. machines laboratory near the servo-mechanisms research bay 


Manchester University Extensions 
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A well-equipped general 
workshop in the basement 


NEW ELECTRICAL 
ENGINEERING BUILDING 


Servo-mechanisms research bay in the basement 


for 50 men wishing to take honours degrees in electrical 
engineering and at present there are also 24 places for 
those wishing to do post-graduate research. The staff of 
the Department of Electrical Engineering is led by Pro- 
fessor F. C. Williams and consists of one reader, two senior 
lecturers, eight lecturers and an assistant lecturer. Apart 
from the ordinary and honours degree courses in electrical 
engineering the department provides lectures and labora- 
tory courses in electronics for men taking honours degrees 
in physics. 

Facilities are also available for final-year honours 
physicists to specialize in electronics and servo-mechanisms 
while other courses in electrical engineering are available 
for civil and mechanical engineers and metallurgists. 
Research is an important aspect of the work of the depart- 
ment, the subjects covered including electronic digital 
computers, a.c. machines, servo-mechanisms, high-voltage 
techniques, transistor circuitry and vacuum technique. 

As already intimated, the building has seven floors. The 
sub-basement, which has an area of about 1,500 sq ft, 
contains a large calorifier which receives steam from the 
heating station over the road and delivers hot water for 
warming the building. All heating is by radiation from 
panels concealed in the ceilings. The rest of the floor 
space is used for storage purposes. 

The main basement has a floor area of nearly 16,000 sq ft 
and contains two large machine laboratories, each of about 
4,000 sq ft, a large lecture room to seat about 150 students, 
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A corner of the high vacuum teaching laboratory 


a substation which will eventually serve the whole of the 
projected science centre, and a locker room. One of the 
laboratories is devoted exclusively to a.c. machines while 
the other, the d.c. machines laboratory, contains a servo- 
mechanisms research bay. The work carried out in the 
last-mentioned laboratory is wholly of a post-graduate 
nature but final-year undergraduates can, if they wish, 
have about three months’ experience in this branch of the 
department’s research activities. All of the work is on the 
non-linear aspect of servo-mechanisms and one of the main 
tools used here is the electronic simulator, each worker 
building his own simulator to suit the particular problem 
on which he is engaged. 

Also in the basement is a comprehensively equipped 
general workshop serving the whole building. Here elec- 
tricity is supplied to each machine from overhead trunking 
arranged in rows 12ft apart and with plug-in points at 
intervals of 2ft 6in along the length of each line. This 
enables the whole layout of the machines to be changed 
with the minimum of inconvenience and without altering 
the electrical installation. 

The ground floor which has an area of more than 10,000 
sq ft, is divided between measurements and high voltage. 
The main high-voltage laboratory is a 40ft cube extending 
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through three floors and among equipment which is shortly 
to arrive for installation here is a one-million-volt smooth 
d.c. supply unit, the high voltage being obtained through 
transformers and contact rectifiers. Also on this floor is 
a transmission laboratory and a number of smalley hy, 
laboratories, two lecture theatres and a measurements 
laboratory supplied by a 15 kW sine wave alternator set 
which is installed in the basement. ; 

On the first floor are the high-vacuum and accustics 
laboratories and the students’ common room, library, and 
Professor Williams’ office. The second floor is devoted 
exclusively to electronics and electronic research ard the 
third floor is reserved for electronic digital computation, 
there being two large computing machines and several 
rooms for both mathematical and electronic circuitry 
research. One of the computers in this department is an 
experimental transistor and germanium-diode operated 
machine and the other is the well-known Manchester 
machine which has been transferred from the old electrical 
engineering laboratories. This machine works 24 hours 
a day, seven days a week, on a wide variety of problems. 
Users of the machine come from other universities, 
Government research establishments and industry. 

On the fourth floor are the plant rooms, battery rooms, 
two charging rooms, lift machinery, ventilation plant, a 
gas compressor and a vacuum pump. 

The electrical installation in the new building starts 
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ing building supplies are taken from the substation to a 
switchroom on each floor by a rising service duct. All 
horizontal wiring is in steel floor trunking covered by 
teak blocks to match the rest of the floor. Only in the 
machine laboratories has it been necessary to install trunk- 
ing on the wall in addition to that in the floor. 

The switchroom on each floor contains the circuit- 
breakers for power and lighting supplies, the d.c. rectifying 
system, the battery d.c. supply, and the interconnecting 
system which enables any working point on one floor to 
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Experimental germanium-diode and transistor operated computer 
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Left: Main computer during installation in the new building. Right: One of the interconnecting boards enabling any working point on any 
floor to be connected to any working point on another 


be connected to any working point on any other floor. 
The interconnecting system provides 24 lines, each rated 
at 400 V 30 A. The two batteries are each rated at 
800 Ah while the two d.c. rectifiers in the substation are 
rated at 80 kW, 200-0-200 V. 

The main lighting in all laboratories is fluorescent and 
in each room the load is distributed equally among the 
three phases. To minimize stroboscopic effects all 


tubes on each phase are alternatively choke fed and con- 
denser fed. The majority of the laboratories and research 
rooms are electrically screened either to keep radiation in 
or to prevent electro-magnetic radiation from entering. 
The screening consists of 1in mesh copper gauze embedded 
in the plaster and the doors, and removable screen cages 
for the windows. The fluorescent lighting and its control 
gear is kept outside this screening. 


Mechanical Engineering Research 


THE work carried out at the Mechanical Engineering 
Research Laboratory of the Department of Scientific and 
Industrial Research at Kilbride, Glasgow, during 1954 is 
reviewed in “ Mechanical Engineering Research 1954” (H.M. 
Stationery Office, 3s). The hydraulic machinery building 
of the laboratory was occupied at the end of the year and 
work started on the heat transfer building and the mechan- 
isms and metrology building. Work at the laboratory has 
shown that cracks in V-notched specimens of an aluminium 
alloy formed at low applied stresses grow to their maximum 
depth in 100,000 cycles: no further growth of the cracks 
occurs with repeated loading up to 30 million cycles. 
Investigation of the length of crack formed under different 
nominal stresses suggests that the maximum length of non- 
Propagating crack can be predicted from the stress 
distribution near the notch. It seems that for each material 
there is a limiting maximum stress concentration factor 
which is determined by the ratio of the stress needed to 
start fatigue cracks to that required to make them grow. 
Methods of promoting dropwise condensation in steam 
condensers have been investigated at the request of the 
laboratory. The importance of such condensation lies in 
the increased efficiency of the condenser when the steam 
can be made to condense in drops rather than as a film on 
the condensing surface. If continuous dropwise condensa- 
tion could be maintained in commercial condensing plant 
the capacity of existing plant could be increased, and the 
capital cost of new plant could be considerably reduced 
because smaller condensers would be required. Work 
carried cut under an extra-departmental contract by the 
Universiy of London (Queen Mary College) has resulted 
in the synthesis of about a hundred substances which 
Promote :iropwise condensation and which form chemical 
bonds wiih brass or copper, the materials usually used for 


condensing surfaces. Following laboratory tests, in which 
certain of the compounds functioned satisfactorily for as 
long as five months, tests under working conditions are 
now being carried out on the condenser tubes and in a power 
station. 

The complex-stress, high-temperature creep laboratory is 
now in full use and the behaviour of power-plant steels under 
cyclic conditions of stress and temperature is being studied. 
Until recently, creep under complex-stress systems at high 
temperatures has been measured under steady stress con- 
ditions. In a number of practical cases, however, the stress 
varies and a particular instance of this is relaxation where 
stress falls with time, while the total strain remains constant. 
Examples of components in which creep takes place under 
relaxation conditions are high-temperature pipe flanges and 
cooled discs in aircraft gas turbines. A combined tension 
and torsion machine has been constructed to provide the 
basic data for the design of this type of component, and 
relaxation tests under combined stresses are being carried 
out on a range of engineering materials, including a 0-17 
per cent carbon steel and a commercially pure copper. The 
laboratory has continued to study problems of lubrication 
and wear and a laboratory using radioactive isotopes in 
examining wear processes is now in use. A method of visual 
examination of the way in which lubricants behave is being 
used to study the extent to which an oil film develops in 
journal bearings. Transparent bearings of “ Perspex” or 
glass are used and the oil film is made to fluoresce by 
irradiation with ultra-violet light. It has been found that 
the inlet film is incomplete even with high inlet pressures : 
this is contrary to the usual assumption in theoretical analyses 
that the inlet film is complete. The technique of using 
transparent bearings has opened up a wide field for studying 
oil flow through journal and thrust bearings. 
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PARLIAMENTARY REPORT 
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Trade with China 


In the House of Lords, Viscount 
Elibank asked whether the Govern- 
ment was aware that a trade agree- 
ment was negotiated on 4th May 
between a Chinese delegation and 
Japanese business organizations under 
which the first five lists of goods for 
export from Japan to China were 
embargoed items, such as ships’ steel 
plates, railway equipment, and heavy 
machinery and generators, and what 
steps the British Government was 
taking to enable British firms to 
compete on equal terms with the 
Japanese. 

Lord Mancroft, Under Secretary, 
Home Office, said that this was a 
private agreement negotiated by an 
unofficial Japanese delegation and the 
Chinese authorities and the Japanese 
Government were not a party to it. 
Japan was a member of the group of 
countries which consulted together 
about the enforcement of the United 
Nations recommendations on the class 
of goods to be embargoed to China, 
and the Japanese Government’s 
controls included an embargo on all 
the goods mentioned in the question. 

Viscount Elibank asked whether, as 
the embargo was imposed in 1951 in 
relation to the war in Korea, the 
Government would take steps in the 
United Nations to bring it to an end. 

Lord Mancroft said that raised a 


-wider subject but the Government 


understood the implications of the 
question. They were anxious to see 
trade with China in non-strategic 
goods developed as much as possible. 


Colonial Development 


In the debate on colonial affairs, Sir 
Albert Braithwaite appealed for a new 
plan of development and asked the 
Secretary of State for the Colonies to 
set up a committee representing big 
business interests and the trade unions 
to advise him. At a time when there 
was a boom in Britain we should face 
our responsibilities in the undeveloped 
areas, investing in new industries, he 
said. He was sorry to see that the 
Rhodesians had to go to America to 
try to borrow the money for the 
Kariba Dam, which was the basis of 
the whole future of the new Federa- 
tion. It was a pity that the £40 million 
could not have been raised in the City 
of London instead of across the 
Atlantic because if the money came 
from there it was certain that there 
would be a quid pro quo. 

Mr. Alan Lennox-Boyd, the Colonial 
Secretary, said it would be a mistake 
if the impression got about that we 
in Britain were not in a position or 
ready to raise money for these many 
important schemes, but the intense 
pressure on the London market was 
such that there had to be a form of 
queueing which was regrettable but 


inevitable. It did not argue any lack 
of interest or readiness. 

Sir A. Braithwaite said he thought 
there was some impatience which had 
probably accelerated the drift to 
America to see what could be accom- 
plished. He earnestly hoped that we 
would do as much as possible because 
every big project that we got meant a 
lot of business for our heavy engineer- 
ing industry at home which we badly 
needed. The British constructional 
industry could carry out the work in 
any of the major industrial projects 
in the world and was ready. But they 
did not always find it easy to get in 
when the finances came from other 
countries. One-third of every job 
carried out was in the form of the 
plant with which the jobs were done. 


Street Lighting Equipment 

Mr. William Shepherd asked the 
President of the Board of Trade 
whether he was yet able to announce 
the terms of any of the further 
references to the Monopolies and 
Restrictive Practices Commission. 

Mr. Peter Thorneycroft replied that 
the electric street lighting reference 
was made on 17th June. This referred 
to the supply of equipment and fittings 
for electric street lighting (excluding 
lamps). The Commission was asked 
to investigate and report on (1) 
whether the conditions to which the 
Act applied in fact prevailed and if so 
in what manner and to what extent; 
(2) the things which were done by the 
parties concerned as a result of or for 
the purpose of preserving those condi- 
tions; and (3) whether the conditions 
in question or all or any of the things 
done operated or might be expected to 
operate against the public interest. 


Coal Production 


Mr. Albert Roberts asked the Prime 
Minister if he would take steps to 
appoint a junior Minister under the 
Minister of Fuel and Power to deal 
exclusively with coal production and 
to provide more co-ordination between 
the Ministry and the National Coal 
Board. 

Sir Anthony Eden said that the 
Minister of Fuel and Power and his 
Parliamentary Secretary already 
maintained close contact with the 
National Coal Board. In these circum- 
stances he did not consider that there 
was aneed for this change. 


Engineers and National Service 


Mr. Osborne asked the Minister of 
Labour if he was aware that a holder 
of an honours diploma of Lough- 
borough College, which took five years’ 
full-time study to obtain, who had spent 
14 years as a graduate apprentice with 
the General Electric Co. and who had 
worked as an electronics development 
engineer on research, had been called 


up for military service in Septembe, 
although holders of a university 
degree were exempt; and if he would 
take steps to alter the regulations wy 
that all properly qualified electronig 
engineers were exempted from 
military service, in view of the 
important work they were doing. 

Sir Walter Monckton, in reply, said 
he had written to Mr. Osborne aboy 
this case. It was not correct thy 
persons holding a university degree jp 
electronic engineering or any othe 
subject were exempt from nation 
service. Indefinite deferment wa 
granted to some science and engineer. 
ing graduates for urgent work of high 
priority, but only on condition that the 
post could not be filled by a man no 
liable for National Service. 

Asked by Mr. Osborne if he would 
consider giving the same prolonged 
deferment to men holding recognized 
diplomas from technical colleges as he 
gave to men_ holding university 
diplomas, Sir Walter Monckton said 
that he could not open the door 3 
wide as that without very considerable 
thought and inquiry. The number of 
deferments granted to science and 
engineering graduates had been rising 
very rapidly of late. 


Monopolies Commission Reports 

Mr. Reader Harris asked the Pres- 
dent of the Board of Trade what 
steps he took to ensure that reports by 
the Monopolies Commission did not 
disclose facts which were of advantage 
to foreign competitors, to the detriment 
of British exporting companies. 

Mr. Peter Thorneycroft said that it 
was entirely within the Commission’ 
discretion what information wa 
included in its reports. Before layin 
any report before Parliament, how- 
ever, he considered whether ther 
were grounds for omitting any 
information in accordance with the 
provisions. of Section 9 of the 
Monopolies and Restrictive Practices 
Act, 1948. 


Salaries of Science Teachers 


Mr. Osborne asked the Minister o! 
Education if, in view of the higher 
salaries paid in industry to scientist, 
he would consider increasing sub 
stantially the salaries of  scienc 
teachers in schools and colleges, i 
order to maintain an adequate numbe 
in the teaching profession. 

Sir ‘David Eccles replied that from 
1st April authorities could start pay: 


ing the increased allowances recom 
mended by the Burnham Committe] 


for teachers of advanced work. He 
was asking authorities to -let him 
have, by October, particulars of the 
revised payments they were making 
and he was hopeful that these secent 
increases would provide a  go0d 
inducement of the sort that Mr 
Osborne had in mind. 
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Nuclear Research 


Ir is now four months since the Government published 
its White Paper on nuclear power and last week, when 
two “ open days ” were held at the Culcheth laboratories, 
near Risley, Lancashire, we had the opportunity of learn- 
ing how the resources of the Atomic Energy Authority are 
being marshalled to carry out its part in the programme. 

Essentially, the Atomic Energy Authority is composed 
of three main groups; the weapons group, the research 
group, and the industrial group. The last mentioned is 
responsible for the design, construction and operation of 
plants for the production of fissile material and for the 
prototype nuclear power stations at Calder Hall and Annan. 
It is also responsible for advice and guidance to the 
industrial firms who will undertake the construction of the 
power stations for the Central Electricity Authority pro- 
posed in the White Paper. A further commitment is the 
pioneering of new types of reactors in collaboration with 
the research group. 

Within the industrial group there are three technical 
branches; engineering, operations, and research and 
development. The engineering branch is responsible for 
the engineering of such projects as the reactors at Calder 
Hall, Annan and Dounreay, which are commitments of 
the industrial group. The operations branch becomes 
responsible on completion of the plants for their operation 
and level of production. It is also responsible for the 
continued supply of fissile material. 


Work of the Research Group 


To the average engineer, the work of the research and 
development branch is perhaps more directly interesting. 
Its duties involve the removal of difficulties which may 
impede the attainment of full production in any part of 
a production plant, and the development of works pro- 
cesses. It also has to provide information to support the 
design of new plants and prototype reactors. Other work 
includes the longer term study of problems which arise 
from the production plants and from design studies. All 
work is planned and progressed in the same way as the 
engineering construction programmes to which the major 
part is intimately linked. It is research applied to industrial 
needs and not pure research, but there is close collabora- 
tion with the research group at Harwell. This is particu- 
larly important when the flexibility of future reactor systems 
is being studied. 

At present, there are five groups in the research and 
development branch with a sixth in course of formation 
for work on the Dounreay site. The laboratories work in 
the closest collaboration with the works personnel on the 
sites where they are located, and with the research group at 
Harwell. Except for some specialized fields where Harwell 
is responsible, these five laboratories with a scientific and 
experimental complement of about 800 provide a develop- 
ment effort for sanctioned construction projects, which are 
the commitments of the industrial group. Culcheth is the 
only laboratory not on a works site, but it is closely 
associated with the engineering design branch at Risley. 
This gives the laboratories a responsibility for the initiation 
of work at the feasibility and planning stage of new reactors, 
especially in the selection of new materials. 

_As stated in the White Paper, two types of reactor are 
likely to be brought into commercial use in the next ten 


““Open Days” at the Culcheth Laboratories 


and Development 


years. The first will be similar to Calder Hall but with 
increased efficiency. In this field there is the closest 
collaboration between British industry and the A.E.A. 
This accounts for a heavy load on the engineering and 
research and development branches, and later on the 
operations branch. The field of collaboration extends from 
coolant, moderator and fuel studies on the one hand to 
materials of construction, fluid flow and heat transfer on 
the other. 

The second type of reactor which may be seen within ten 
years is a thermal reactor with a change of coolant; perhaps 
a liquid to increase the heat rating. Work aimed at pro- 
viding the necessary information for the design of reactors 
in this phase of the power programme are proceeding in 
all of the laboratories. Investigations are also being carried 
out on fast fission and other types of reactors. 

It is particularly necessary to ensure that the programmes 
of work based on the specialized skills of each laboratory 
are closely co-ordinated. With fuels and fuel elements, 
Springfields is concerned with methods of manufacture, 
Culcheth with the chemistry and metallurgy, and Wind- 
scale with their behaviour under irradiation. The research 
group collaborates at all stages. The objective is to develop 
a fuel which will have long life under irradiation. There 
is as yet no practical experience of levels of irradiation as 
high as are hoped for in power reactors and the metal- 
lurgical behaviour of the fuel elements is uncertain. 

On an overall view many problems of nuclear power 
production in the various types of reactor, whether fast 
fission, thermal or homogeneous, present a common basis. 
The main questions are of compatibility of materials, the 
winning of selected metals, the physical metallurgy of 
chosen alloys, and the deformation of metals both in 
fabrication and under irradiation. 

When uranium is irradiated it undergoes dimensional 
changes which may impose stresses on the container. 
Changes may also be produced by repeatedly varying the 
temperature of the metal and during our visit to Culcheth 
we saw examples of the deformation of metal arising from 
such thermal cycling. Two ways of reducing these changes 
are by alloy additions to the metal and by heat treatment. 
The techniques employed in the manufacture of alloys, 
which are complicated by the extreme chemical reactivity 
of uranium, were shown in operation in the melting and 
casting section. In addition, there were demonstrations 
of powder metallurgy methods for the preparation of fuels 
which are permeable to gases, a property which may be 
desirable. 

Once the alloys have been prepared, physical and 
mechanical properties, such as thermal conductivity, 
thermal expansion, creep strength and permeability to gas, 
are measured. In addition, the behaviour of the material 
under various thermal cycling treatments is determined. 
In those cases where the fuel may come into contact with 
the coolant, suitable corrosion tests to assess compatibility 
are necessary. 


Canning Materials 


In thermal reactors the number of spare neutrons is 
so small that the paramount requirement for canning 
materials is that they should have small capture cross 
sections for neutrons, and the most desirable elements 
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include aluminium, beryllium, magnesium, and zirconium. 
These metals do not, however, possess all of the other 
required properties and work is in progress to assess the 
improvements which may be achieved by the addition of 
minor alloying additions to the parent metals. 

In fast reactors the restriction of small neutron absorption 
is less important and must be balanced against the need 
for a metal which can be operated at as high a temperature 
as possible. As we saw during our visit to Culcheth, this 
has focused attention on the refractory transition metals 
such as titanium, zirconium, vanadium, niobium, tantalum 
and molybdenum, tungsten and rhenium. Of these metals, 
titanium has received concentrated attention in recent years 
as a constructional material. Some of the others have been 
the subject of some research and most have been used in 
the form of ferro-alloys for additions to steel. Methods of 
extraction resulting in the purest metal yet obtainable have 
been worked out and one of the results achieved has been 
the production for the first time of vanadium and niobium 
in a ductile form. Techniques have been devised for the 
fabrication of these materials and determinations have been 
made of their physical and mechanical properties. 

It has been found that in some cases a metal or alloy, 
which in other respects possesses highly desirable 
properties, has to be rejected because it reacts with uranium 
at the appropriate reactor operating temperature. Methods 
under investigation to overcome this problem include the 
deposition of refractory metals from volatile compounds 
and the use of oxide coatings to separate the fuel from 
the can. 


Breeder Materials and Coolants 


To maintain our stocks of fissile material it is essential 
that fresh supplies are obtained by breeding or converting 
suitable elements such as thorium 232 and uranium 238, 
which absorb a neutron and undergo radioactive decay to 
yield the two fissile materials uranium 233 and plutonium 


Automatie 


P.E.P. (Political and Economic Planning), 16, Queen 
Anne’s Gate, London, S.W.1, has produced a broadsheet 
(price 2s 6d) with the title “ Towards the Automatic Fac- 
tory,” in which a study is made of the progress and prospects 
of “ automation ”—the American term for automatic opera- 
tion and control of factory processes. 

Although there have been automatic control devices— 
electro-mechanical, pneumatic and hydraulic—for many 
years, electronic devices are rapidly gaining in importance 
and they hold exceptional promise for future development. 
The broadsheet shows the scope for the use of electronic 
control in industry and touches upon the reception of the 
idea by engineers (who are enthusiastic), business men (who 
are apprehensive about costs and rapid changes) and workers 
(who view automation with distrust and dismay.) 

Next the extent and prospects of automation are dealt 
with. It is shown that already oil refineries are almost 
wholly automatic in operation and developments in the 
motor car industry are described. This section covers office 
automation, bringing in the subject of computers and their 
uses. 

The institution of automatic control and operation means 
a large capital outlay which makes it difficult for the medium- 
sized and small firm. If, as is asserted by automation 


enthusiasts, basic principles of factory and office organiza- 


tion should be worked out anew, it is difficult to see how 
any but the very large firms will ever follow this principle. 


Production 
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239. In view of the success obtained in the preparation 
of refractory metals by volatile halide routes, similsr pro. 
cesses are being examined for the extraction of thorium 
from monazite. 

In addition to the investigations of the corrosive 
behaviour of coolants previously mentioned, other <oolant 
properties are being studied. One example we sew wa 
the determination of the ignition temperature of various 
liquid alkali metals. Such information is essential io give 
an accurate estimate of the hazard which they represent, 
This ensures that safety precautions on reactors utilizing 
these metals as coolants are adequate without being 
excessive. The tendency with a vague hazard is to include 
large safety factors in the protective measures taken against 
it. This is expensive so it is obviously of economic impor. 
ance to obtain a more precise picture so that it may be 
possible to reduce costs drastically. 


Constructional Materials 


The nature of the materials processed by the A.E.A 
is such that general constructional materials must not only 
possess the properties specified in normal engineering 
practice, such as suitable strength, but often require some 
additional feature such as resistance to corrosion by 
coolants or process chemicals. In any large organization 
it is essential that routine tests should be made to ensure 
that all materials employed are of the right quality. This 
service to the inspection branch is carried out by a section 
which also acts as a works metallurgical laboratory for some 
sections of the industrial group. The general investigz- 
tions are helped by a group of general service laboratories 
which, while carrying out development in their own right, 
are able to bring to the aid of their colleagues specialized 
techniques and apparatus. Examples of this type of service 
include chemical analysis, X-ray diffraction techniques, 
optical and electron microscopy, and metallographic 
examination. 


Competition will force smaller firms to amalgamate to 
increase their finances or scale of production and there wil 
be renewed attempts to popularize shift work. It is thought 
that this may be easier to arrange because of the smaller 
staffs involved. 

If, as seems likely at present, labour continues to be scarce 
and costly, production can only be increased substantially 
by automatic methods. The difficulty foreseen is a continued 
shortage of the necessary scientists and engineers. 

Automation, by increasing production, will raise the 
demand for power and the difficulties of meeting that demand 
are briefly studied. 

Finally consideration is given to the social and psycho 
logical implications of the extending use of automatic equip- 
ment. It is said that automation will test the flexibility o 
management to the utmost. It will be necessary to It 
examine continuous flow production principles and th 
design of products to secure a higher degree of standardiz 
tion and simplification. Trade unions may be expected 10} 
Oppose automation from fear of redundancy. It is sug 
gested that although there might be local unemploymet! 
the general effects would not be serious if the system wert 
introduced in a responsible manner. Automation would 
necessitate considerable adjustments within the communil) 
and, in particular, there would be problems arising from 
the division of the benefits of higher productivity betweet 
greater incomes and greater leisure. 
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Te opening proceedings at the thirteenth session of 
the International Commission on Illumination (C.L.E.), 
which began at Zurich on 13th June were reported last 
week in the Electrical Review. 

On the morning of the fourth day the subjects dis- 
cussed included hospital lighting, light sources, lighting 
for photography and for television and film production, 
and the lighting of theatre stages. The secretariat report 
on hospital lighting was the first of its kind and reviewed 
the illumination levels and lighting equipment used in 
wards and operating theatres. To a patient lying in bed 
the brightness of the lighting fittings and of the ceiling 
and walls of the ward is important, and the study of 
brightnesses in the visual field which will allow him to 
rest and relax is to continue. Reports on the use of tele- 
controlled lighting apparatus for operating theatres were 
received from France where experiments in several 
hospitals have been encouraging; advantages of this system 
are that the lighting can be controlled from outside the 
theatre without obstruction to the surgeon and his assis- 
tants and it is also found to facilitate the use of colour 
television apparatus. In the U.S.A. the general lighting 
of new operating theatres is by means of “cool de luxe 
white ” (4,500 deg K) fluorescent lamps. 

The report on light sources, prepared by Britain, 
followed much the same lines as the excellent reports of 
1949 and 1951 and included a comprehensive review of 
progress in all types of light sources since the last date. 
The committee is to continue to study the nomenclature 
of lamps with a view to getting uniformity internationally; 
the problems arising from mechanically interchangeable 
lamps which are not electrically interchangeable are also 
to be studied. 

Two authors from Holland gave a paper on electro- 
luminescent cells, which they expected to be used in the 
near future only for such things as instrument dials, 
panels or low brightness advertising signs. From France 
it was reported that the increased availability of the heavy 
gases krypton and xenon had led to their use in incandes- 
cent lamps resulting in greater luminous efficiency and 
lamp life. 


Photography and Television 


The meeting on lighting for photography and for tele- 
vision and film production was attended by T.V. and 
film studio technicians from several countries. The dis- 
cussion was mainly on the colour temperature of light 
sources. Reference was made to the new colour carbons 
recently produced in this country and now being used 
in Hollyvood studios; it was reported that studio camera- 
men are very pleased with the results and these carbons 
are likely to be used exclusively for colour film work. 
Some problems are being met with in the U.S.A. in 
lighting sets for wide screen films; the chief problem is 
that of the heat produced by the lamps and work is going 
on to design cooler operating equipment. With theatre 
stage lighting the main developments during the past four 
years have been in connection with control equipment. 

Two subjects discussed on the Thursday afternoon 


International Lighting Conference 
Report of Proceedings at Concluding Sessions 


FROM A CORRESPONDENT 


were the lighting of public buildings and of automobiles. 
The first covered museums and art galleries, exhibition 
halls, churches, theatre and cinema auditoria, and res- 
taurants and cafés. These are all types of buildings which 
each country would be expected to light in its own way; 
indeed any attempt at uniformity would be most undesir- 
able. The only tendency in common seems to be in the 
use of fluorescent lamps, usually in conjunction with 
tungsten lamps, to give some “ warmth ” to the lighting. 
In 1952 serious concern (unfounded but nevertheless dis- 
turbing) was expressed about the deleterious effects of 
fluorescent lighting on museum exhibits. Museum 
authorities in several countries have now found that more 
harm is done by daylight than by fluorescent lighting. 

The matter of vehicle headlights, rear lights, stop lights 
and signal lights is one which the C.I.E. has been studying 
continuously for a number of years in conjunction with 
the International Standards Organization and with the 
United Nations. It is yet too early to say whether any 
international agreement will be achieved. 

Parallel sessions on Friday morning dealt respectively 
with lighting for selling and for indoor games and with 
photopic and scotopic vision and glare and adaptation. 


Shop Lighting 

The first covered all aspects of shop lighting. Fluores- 
cent lighting is being used more and more for shop 
window lighting, frequently supplemented by small pro- 
jectors or reflector spot lamps. In the discussion it was 
pointed out that illumination levels in shop windows 
appear to have reached a maximum and that standard 
levels might be laid down; this proposal however did not 
receive support mainly on the grounds that a street of 
shop windows lighted to a uniform level would not only 
be uninteresting to passers-by but would be of little value 
to the shopkeepers. One of the greatest difficulties 
appears to be the varying colours of fluorescent lamps, 
and the committee on light sources has been asked to “ pro- 
ceed as rapidly as possible ” with the standardization of 
the colour of fluorescent lamps and of their designation. 

The report on aviation ground lighting dealt with 
developments since 1951. In that year, at the meeting of 
the C.LE. at Stockholm, a specialist committee was set 
up to prepare a report for the International Civil Aviation 
Organization on the characteristics of approach lighting 
systems. This was by no means an easy task bearing in 
mind the great differences in the approach lighting systems 
used in different countries, but a report was prepared and 
was incorporated in the International Standards and 
Recommended Practices of I.C.A.O. The C.LE. com- 
mittee also dealt in their report at Zurich with the 
visibility of flashing lights, visual range, the adjustment 
of fittings, admissible differences in the intensity of lights 
in one row and new types of lights. 

A new committee on comfort in lighting, for which 
Australia is the secretariat country, introduced its first 
report at Zurich. The report began with an analysis of 
the chief factors affecting comfort and dealt extensively 
with direct discomfort glare from fittings, which was 
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thought to be the main cause of trouble. It has now been 
agreed that the C.I.E. shall prepare international tables 
for the evaluation of direct discomfort glare. 

Saturday morning was taken up by a mid-session 
plenary meeting at which work done and recommenda- 
tions made during the first half of the session were 
discussed. On Sunday delegates and their ladies visited 
Lucerne and the Burgenstock. i 

The second week of the session began with discussions 
on lighting in homes, hotels, schools and offices at one 
meeting and basic quantities, vocabulary and photometry 
at another. 

The main point arising out of the discussion on home 
lighting was the need for much greater effort to bring to 
the notice of the public the benefits of better lighting. 
It was suggested that electricity supply authorities, who 
have the closest contact with the domestic consumer, 
might do much more in giving advice on lighting. It was 
also urged that greater co-operation be maintained with 
architects, builders and electrical contractors to ensure 
adequate wiring installations in homes. It was also agreed 
that a table of recommended values of illumination for 
lobbies, lounges, writing rooms, corridors and bedrooms 
of hotels be drawn 

With both school and office lighting the main points 
requiring attention are the avoidance of glare and the 
control of brightness ratios within the field of view, 
particularly when fluorescent lighting is used, these 
(together with flicker and control gear noise in badly 
designed installations) being the chief causes of complaint. 
It was announced that the ban on fluorescent lighting in 
schools imposed by the French Government in 1950 had 
now been removed. Some details were given of the 
renovation of old schools in the U.S.A. where it was found 
more economical to install suspended luminous ceilings 
than to reinstate the old structural ceilings and fit ordinary 
lighting fittings. 

On the Monday afternoon several papers were given, 
including one by Mr. J. M. Waldram on the design of the 
visual field, which summarized two recent papers published 
by the I.E.S., and another by Mr. R. G. Hopkinson and his 
colleagues of the Building Research Station and the 
Ministry of Education on recent studies in the natural 
lighting of interiors. The programme for Tuesday morn- 
ing included the last of the many technical committee 
meetings, the subjects dealt with being lighting legislation 
and codes, lighting in hazardous and corrosive locations, 
floodlighting and operating accessories. 

The report on lighting legislation and codes dealt mainly 
with the present position in the different countries of 
lighting regulations and by-laws. Many of the technical 
committees have stressed the importance of maintenance 
and most countries are now giving this matter long over- 
due consideration; it was thought that regulations should 
include reference to maintenance. The main discussion 
at this meeting, however, was on recommended levels of 
illumination. Recommended levels are higher in the 
U.S.A. than elsewhere because economic conditions there 
permit the adoption of a higher standard of visual per- 
formance—98 per cent against 95 per cent in Britain. 
Most other countries follow the British I.E.S. Code and 
agree that the cost of providing higher levels of illumina- 
tion to obtain the small increase in visual efficiency is not 
justified. Nevertheless different recommended levels of 
illumination for the same visual task lead to some 
embarrassment; it was therefore agreed that the C.I.E. 
should prepare a table of scales of values of illumination 
on the basis of adequacy for several levels of efficiency of 
visual discrimination for each of a series of grades of visual 
task ranked according to their difficulty. Each national 


_and could quote the international scale to explain why, 
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code could then select any level of efficiency for ary task 


under the circumstances prevailing in that country, any 
particular level of illumination has been recommended,» 

The report on lighting in hazardous and corrosive loca- 
tions was the first of its kind and dealt with the tynes of 
industrial hazards (e.g. explosion and fire, corrosion, 
temperature and humidity) which are likely to affect light. 
ing installations. As such terms as gas-tight, flame-proof 
and dust-tight have different meanings in ditferent 
countries it was agreed that if possible some uniformity 
in this respect should be achieved; it. was also recom- 
mended that consideration be given to minimum acceptable 
lighting standards and to internationally agreed tests for 
all kinds of lighting equipment designed to operate in 
hazardous situations. 

The report on floodlighting dealt mainly with types of 
projection equipment. The report on operating acces. 
sories dealt primarily with the characteristics of the 
various starting mechanisms and ballast circuits for fluores. 
cent lamps and pointed out trends in usage; the effect of 
harmonic currents in overloading cables and transformers 
was also discussed. 

At the final plenary session on the afternoon of 22nd 
June, the Scope Committee presented its report on the 
future organization of the work of the C.LE. and the pro- 
gramme of work of the various technical committees for 
the next four years was laid down. To hasten work on 
some subjects it was decided to set up a number of 
working parties to prepare reports on different subjects; 
these reports, after approval by the executive committer, 
would then be issued as official publications of the C.LE. 

Nominations for officers for the next four years were 
also considered and, as reported previously, Dr. J. W. T. 
Walsh of Great Britain was elected unanimously as presi- 
dent. Since 1948 the Central Bureau of the Commission 
has been in the U.S.A.; it is the policy of the Commission 
that the central administration should be held by different 
countries from time to time and it has now been agreed 
that it should go to France with Prof. Yves Le Grand 
as general secretary. 

The full proceedings, including secretariat reports 
papers and discussions will be published by the C.IL.E. in 
due course. The next meeting of the Commission will take 
place in Brussels in 1959. 


lighting in Buildings 


A revised version of the Illuminating Engincering 
Society’s code for lighting in buildings has just been issued 
and is available from the Society’s headquarters at 32 
Victoria Street, London, S.W.1, at 5s. The last revision 
was made in 1949 and in the new edition the presentation 
and the material have been improved and use made of the 
data on glare established in the last few years. 

The code is intended to meet the varying needs d 
architects as well as of lighting engineers and those for 
whom lighting is provided and is divided into three parts 
The first part deals generally with the mechanism of seeing 
and the importance of differences in brightness, colour, 
glare and environment. The second part covers the clesign 
of a lighting installation to suit a given set of circumstances 
and describes the use of the excellent charts and «ables 
included. Part three has been written particularly to apped 
to architects and deals with the subject of natural lighting. 
Its treatment is fairly detailed to compensate for the relative 
scarcity of literature on this subject. 

Appendices are included with schedules of recommended 
illumination levels, details of relevant British Standards and 
an extensive bibliography. 
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ELECTRICAL REVIEW I JULY 1955 


Last month the value of electrical exports, at 
£15,942,385, was lower than in April (£16,821,080) but 
remained above the level of the corresponding month a 
year ago (£15,310,254), although the further dispute 
among dock workers which began on 23rd May and the 
rail strixe later in the month will inevitably have a serious 


effect on later figures. 


As shown in Table I, the total 


value of electrical equipment exported during the first five 
months of the year amounted to £80,773,131, an advance 
of just over £6 million compared with January-May, 1954. 
Part, however, probably consisted of exports carried over 
to this year because of the dock strike last October. 


TABLE |.—ELECTRICAL EXPORTS 


OVERSEAS ELECTRICAL TRADE 


Exports Remain at a High Level 


Analysis of the returns reveals rather surprisingly that 
a foreign country, Spain, was the largest buyer of British 
generating plant last month, with a total of £235,956, 
against £62,880 in May, 1954, purchases by- Australia 
(£192,021), New Zealand (£175,852), India (£129,625) 
and South Africa (£198,809) being on a reduced scale 
compared with a year ago. Exports of radio and tele- 
graphic apparatus were maintained at a satisfactory level 
and the recovery in the demand for cables and wires com- 
pared with a year ago continued; last month’s largest pur- 
chaser was India with £ 318,986 "worth (against £200,845) 
and there was a substantial increase in shipments to un- 


: Five months ended Five months ended 
Class May, 3ist May, Class May, 3Ist May, 
1955 4 1955 1955 954 1955 
£ £ £ £ £ £ 
Generating sets and generators: 
came bong up to 10 kW 130,663 495,528 653,802 || Cookers 97,078 313,844 732,545 
Ditto, 10 to 65 kW 213,912 723,469 803,533 || Toasters pee 39,523 90,646 163,642 
Ditto, 65 to 200 kW 56,932 419,854 470,870 || Other cooking apparatus 26,350 137, 157,485 
Ditto, over 200 kW... oe 514,238 | 1,725,8 2,497,679 || Parts and accessories.. 90,161 192,138 349,411 
Spark ignition engine driven 13,428 101,703 112, Space heating appliances 35,768 181,448 219,483 
Steam turbine driven ‘ 15,700 092 649,455 || Water heating appliances 33,649 140,322 157,388 
Other prime mover driven 6,831 406,168 327,8 Other heating —— eee ae “ 26,351 180,069 153,529 
Generators ... a 186,430 | | 233, 301 | 1,313,720 || Parts and accessories . sen eu ou 65,995 242,222 334,587 
Parts of generators .. 598,5 2,143,157 | 2,542,102 || Irons eo teen 100,707 | 324,553 553,389 
Motors, complete, other than railway, tram- Arc welding equipment, a.c. see aes 722 199,199 163,874 
way and trolley-bus: Ditto, d.c. aed 17,851 239,692 154,779 
Up to } h.p. 170,936 898,086 1,122,239 || Resistance welding equipment 12,291 54,857 112,015 
Over but under Ih. 51,746 240,750 333,259 || Electric furnace plant* 35,841 198,100 
I h.p. to 250 h.p. 371,763 | 1,991,496 | 1,937,213 || Magnetos, ignition ... waa ies uae 22,302 78,776 86,649 
Over 250 h.p. 71,543 726,834 408, Sparking plugs ae an 174,857 742,326 807,954 
Railway, tramway and trolley-bus_ motors Elec. appliances for aeroplanes, n.e.s. ~ «.. 220,709 | 1,045,289} 1,012,154 
complete and parts of all motors 155,403 812,091 700,523 || Ditto, for motor vehicles, ne.: s. 340,639 1,175,813 | 1,530,523 
Motor starting and controlling gear 199,915 | 1,041,005 | 1,034,036 || Ditto, for cycles, n.e.s. as 62,058 "423, 106 370,9 
Signalling app. (incl. traffic signals) we 77,060 287,142 260,946 
2,758,020 | 13,326,343 | 14,907,664 || Industrial radio-frequency equipment 19,422 113,827 79,832 
Bell app. (not telegraphic or ee = 10,879 44,029 45,753 
Converting machinery 44,635 156,208 254,561 || Instruments, commercial... “s 148,427 755,058 744,593 
Mercury-arc rectifiers a ay 64,682 80,177 338,697 || House service meters (not prepayment) . 114,309 575,856 542,494 
Transformers for lighting, | heating and Ditto, prepayment, and parts of all house 
power (incl. coils) .. 928,007 | 5,303,270 | 4,815,696 service meters Pe ea 25,111 96,175 111,840 
Switchgear and switchboards (net telegraph Electro-medical apparatus (not X-ray) 50,901 222,919 227,738 
or telephone) 1,190,915 | 6,660,725 | 6,735,683 || X-ray oe o. — ne weed 65,609 234,188 298,485 
Vaccum tubes.. oe 26,089 101,190 119,387 
2,228,239 | 12,400,380 | 12,144,637 || Desk fans 24,357 180,549 122,457 
Primary batteries: arts of fans* ... ove wwe 33,971 
Lighting 69,807 354,510 366,267 || Vacuum cleaners as wae ase ie 126,491 927,118 710,376 
Radio . 190,851 743,478 859,217 || Floor polishers aoe fis oes «se 89,844 580, 437,266 
Other oe 46,510 234,547 199,630 || Food mixers ... 43,779 243,223 239,135 
Parts (excl. carbons) 36,591 283,755 168,785 || Hair clippers and dry shavers 73,972 92,45 392,484 
Other portable appliances .. 33,167 132, 248,580 
Lamps: Parts... ava 93,783 362,956 384,438 
Filament, exceeding 24 V . 91,324 365,853 477,980 || Portable elec. tools (not saws) and parts ... 189,781 768,083 963,376 
Ditto, under 24V_ ... 32,098 142,633 160,300 
Discharge fluorescent tubes, ete. 65,461 296,096 355,633 
Other r lamps .. ae on 14,577 153,094 71,030 
Cables and wires: 
Radio and television, etc., apparatus: Telegraph and telephone, eee 59,453 258,313 451,325 
Thyratrons, hot cathode mercury vapour Ditto, other .. ese 501,585 1,897,301 | 2,471,413 
and gas-filled rectifiers (excl. mercury arc Cotton, silk or art. silk insulated .. eee 48,394 04,4: 246,575 
rectifiers), photo-electric cells, stabilizing Enamel, glass or asbestos insulated 66,165 331,424 90, 
and cold cathode valves, magnetrons, Paper insulated - ee 473,708 | 2,942,494 | 3,107,104 
klystrons* ... 12,715 124,187 Rubber insulated... 520,930 | 1,956,292 | 2,529,116 
Cathode-ray tubes ... 9,850 49, 49,334 || Thermoplastic ee aa pee 97,32 —_ 384,933 
Other valves (not X-ray)t .. 185,006 821,746 879,442 Other aa ae «a 216,151 1,169,052 959,112 
Radio and television transmitters. és 129,629 346,762 357,811 
Commercial radio and radar equipment .. 1,100,984 | 5,060,832 | 5,109,256 1,983,707 | 8.759,330 | 10,540,060 
Domestic radio receivers, mains ... aed 134,832 828,941 857,430 - 
Ditto, battery 76,472 273,439 332,834 || Accumulators for motor vehicles . 192,179 816,005 787,971 
Ditto, other (incl. ar) 30,660 56,436 117,778 || Ditto, traction 19,698 128,586 85,423 
Radiograms ... 28,282 180,058 237,153 || Ditto, radio and other portable 77,567 154,218 309,213 
Television sets : 12,343 81,854 47,893 || Ditto, other ... 24,989 662 119.297 
Public address equipment . 110,237 299,209 417,276 || Parts and accessories. 66,735 314,953 439,808 
Sound reproducing app., n. es. 15,331 112,694 117,116 || Elec. porcelain, etc. (inel. insulators) 103,715 425,658 463,414 
Components and parts, n.e.s., incl. parts Insulating cloth and tape eve 59,070 232,555 313,949 
of valves and c.r. tubes 661,453 | 2,864,596 | 3,017,527 || Other insulating material oes ove 102,417 376,228 483,747 
Permanent magnets ... iba 50,180 194,864 244,173 
2,507,794 | 10,976,207 | 11,665,037 Radio, telegraph and telephone. “testing 
Telegraph and telephone installations 638,227 | 3,097,981 | 3,630,391 Scientific elec. instruments (not telegraphic 
Telephone instruments, separately saat 110,607 2,244 406,170 or telephonic) 238,792 980,511 1,248,190 
Telegraph and telephone parts A 552,652 | 2,320,483 | 2,539,868 || Electrical machinery, n. 2.5. ... 78,739 654,244 471,900 
Line apparatus for long distance commun.. * 405 833,843 385,169 || Electrical apparatus and appliances, nes... 782,250 | 2,990,819 | 3,026,338 
1,354,891 | 6,854,551 | 6,961,598 TOTAL 15,942,385 | 74,732,472 | 80,773,131 


* Not separately distinguished before 1955. +The 1954 and 1955 figures are not completely comparable. 


a 
mstanc 


34 


TABLE II._DISTRIBUTION OF EXPORTS OF ELECTRICAL MACHINERY, APPARATUS AND APPLIANCES 


ELECTRICAL REVIEW I JULY 1955 


Five months ended Five months ended 
Country Country 3ist 
£ £ £ £ £ 

Channel Islands 47,087 274,976 253,557 || Netherlands . 484,670 | 2,760,472 / 
Gibraltar 12,036 43,845 119,761 || Belgium 244,372 | 1,398,142 15,826 
Malta and Gozo 3,007 250,592 271,252 || France... 334,362 | 1,550,606 | 1,515,462 
Cyprus... 124,565 335,848 522,302 || Switzerland 113,638 442,93 397,739 
Sierra Leone ... 17,089 70,562 143,232 || Portugal 262,163 | 1,171,231 | 1,269,738 
Gold Coast 163,263 489,256 674,169 || Spain ... 348,908 | 1,126,142 307,243 
Nigeria... 752,465 | 1,313,421 || Italy 340,278 | 1,193,650 | 1,!13,203 
Union of South Africa 1,241,374 | 8,120,573 | 8,213,653 || Austria... 76,145 421,2 199,887 
Rhodesia and 376,412 | 1,602,767 | 1,976,783 || Yugoslavia... 18,007 644,916 351,431 
Tanganyika... 113,606 269,058 430,751 || Greece... ase 43,752 341,739 524,861 
Kenya ... 221,757 793,848 825,116 || 158 1,662 
Uganda... 107,755 388,842 495,157 || Turkey... | 124,412 321,556 | »25,095 
Mauritius sick a a ow 5,790 8, 166,620 || Belgian Congo... | 16,704 150,971 160,664 
Aden .. <a ae 34,530 555,382 55,726 French Morocco ee | 23,938 131,056 152,917 
Bahrain, Qatar and Trucial Oman ion a 140,786 695,302 | 445,366 | Portuguese East Africa 22,955 116,885 100,704 
Kuwait 110,437 96,215 479,952 || Syria | 36,241 134,571 163,094 
India | 1,265,264 | 6,595,418 | 6,772,088 || Lebanon 22,888 197,063 147,632 
Pakistan 351,653 | 2,631,214 | 1,625,500 || Israel | 38,764 189,633 192,353 
Singapore 337,969 ,400,744 | 1,742,137 | Jordan 25,487 113,233 | 147,627 
Federation of Malaya... ws ae ine 240,580 1,132,894 1,249,478 || Egypt | 216,110 503,829 | 710,256 
Ceylon... 135,873 644,594 597,021 || Libya 19,352 41,918 83,411 
British North Borneo es ny. sa 14,872 157,951 126,141 || Saudi Arabia ... | 104,859 266,862 | 410,618 
Hong Kong... 155,766 837,922 810,927 || Iraq... | 176,464 | 1,229,675 | 1,133,181 
Australia = 1,611,005 | 7,391,241 | 8,620,590 || Iran ay ie aa ‘ 74,478 166,454 | 341,503 
New Zealand ... 873,927 964, *5,747,655 || Burma... ,608 650,349 | 915,526 
Canada... 723,666 | 2,840,734 | 3,059,576 || Thailand 97,523 00,33 720,287 
Jamaica... 98,182 314,574 400,247 | Indonesia | 31,758 228,430 129,292 
Barbados 18,946 108,932 95,788 Japan .. 150,618 213,13 467,175 
Trinidad 86,465 407,677 461,692 || United States of f America | 372,517 | 1,290,537 | 1,849,268 
British Guiana 69,879 207,063 266,763 || Cuba ... 13,103 120,328 118,813 
Anglo-Egyptian Sudan 81,025 552,366 467,507 || Mexico.. 37,422 103,299 147,043 
Other countries ... 121,593 568,787 800,421 Colombia was 66,728 102,447 464,326 
Irish Republic 355,665 1,358,113 1,631,765 || Venezuela 233,538 727,511 1,450,358 
Soviet Union ... 160,346 | 1,187,815 853,862 || Peru... 12,943 183,032 174,007 
Finland | $60;925 558,616 576,455 || Chile 2,834 161,151 | 185,591 
Sweden... | «386,023 | 1,810,489 | 1,724.5 Brazil... | | 212,050 
Norway 306,377 1,206,065 1,580,846 || Uruguay Sas ane wee Nasi 63,843 329,847 211,349 
Iceland ... 10,496 69,554 55,675 || Argentine Republic 167,321 457,548 | 849,369 
Denmark 177,506 980,677 710,484 || Other foreign countries... | 303,833 818,309 1,357,911 
Poland . 19,935 427,986 766 | 
Western “Germany 160,413 526,207 745,333 | TOTAL | 15,942,385 “80,773,131 | 


classified foreign countries (£401,077 against £123,363). 

Table II shows that India was Britain’s chief customer 
for electrical equipment last month, just displacing South 
Africa which held that position in April. 

Some classes of electrical goods are not included in the 
electrical division in the Board of Trade returns. Among 
them are electrically operated washing machines and parts, 
exports of which amounted to £526,128 in May (against 
£415,015 in May, 1954); electric locomotives, £80,510 


(£308,540); and i.c. engine locomotives with electrical 
transmission, £476,093 (£414,105). 

Imports of electrical equipment in May rose further to 
£2,296,806 from £1,766,196 in April and for the first five 
months of the year have amounted to £8,714,951 (against 
£6,037,584). Last month equipment to the value of 
£599,383 (against £272,211) was imported from the 
United States, £496,736 (£392,486) from the Netherlands 
and £339,763 (£107,084) from Western Germany. 


IN 1954 the demand for fuel and power in Great Britain 
continued to grow. The coal industry was able to meet 
only part of this increase and the gap had to be filled mainly 
by imported coal. These are the opening sentences of the 
1954 report of the National Coal Board and later the reasons 
for this situation and possible remedies are discussed. 

Output of coal in 1954 rose very slightly—from 224-2 to 
224-3 million tons—although the number of employees 
declined from 713,000 to 707,000 (face workers from 293,000 
to 290,000). There was a slight increase in the shifts worked 
per man and in productivity—tons per man-shift. Colliery 
costs per ton of saleable coal rose from 59s 2d to 61s 11d 
and proceeds from 61s 2d to 63s 6d, leaving a profit of 1s 7d 
(against Is 11d) per ton, but the profit was turned into a 
deficit by losses on the sale of imported coal. During the 
year the Board spent £84-7 million on capital account 
(against £64-3 million in 1953), the bulk of it (£67-9 million) 
on collieries. 

Dealing with mechanization, the report says that the 
mechanical cutting and conveying of coal are now general 
practice. The loading of coal at the working face offers, 
at present, the main possibility for increased coal-face 
mechanization. Since 1947 there has been a considerable 
increase in the number of locomotives used with large- 
capacity mine cars to move the coal from the face to the 


Coal Board’s. Report 


“Reduction in Number of Colliery Workers 


pit bottom. New types of locomotive are being studied 
and tried out. The last report mentioned the first experi- 
mental installation of an electric trolley locomotive. The 
experiment succeeded and further installations will be 
made; four of these locomotives were in use during the 
past year. 

Reference is made to the new regulations designed to 
secure a higher standard of plant and machine maintenance. 
It is also stated that the Central Engineering Establishment 
has been staffed and equipped. It is hoped that the build- 
ings will be finished by the end of this year although not 
all of the special plant and machinery will be installed by 
then. This establishment will develop, in collabor:tion 
with manufacturers, various types of equipment and test 
new equipment and materials. In a section on research and 
experiment the Board deals briefly with coal-face machinery, 
transport, communications, ventilation, etc., and elsewhere 
much attention is given to the question of. the production 
of smokeless fuels. 

An appendix analyses the inland consumption of coa! and 
shows that the total supplied to the electricity industry in 
1954 was 398 million tons (against 36-7 million tons in 1953). 
At the same time the gas industry’ s supply rose from 27:2 
to 27:4 million tons. The report is obtainable from H.M. 
Stationery Office, price 7s 6d. 
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ExvecrricAL REVIEW I JULY 1955 


Electricity and the Civil Engineer 


Electrical Exhibits at ‘ Civils’’ Conversazione 


Ay the annual conversazione of the Institution of Civil 
Engineers, held in London last week, there was the 
customary exhibition of engineering models and scientific 
apparatus. Many of the items on view were of electrical 
interest and the exhibition as a whole emphasized the 
increasing extent to which electrical equipment and 
techniques are being employed by civil engineers to solve 
more easily and efficiently the problems which they 
encounter. 

The need for measurements of heat consumption has 
led to the development of various forms of “ B.Th.U. 
meter.” Owing to friction most of these are inaccurate at 
low rates of flow. In an exhibit showing the activities of 
the Ministry of Works Test Branch an instrument was 
demonstrated which incorporates a metering runner and 
electronic counter developed by the Hydraulics Research 
Station. The amplified impulses from this drive the 
chart of a temperature recorder registering the difference 
between the flow and return water temperatures. Since 
the rate of advance of the chart is proportional to the rate 
of flow, the area under the temperature curve is propor- 
tional to heat. 

In the Department of Engineering, Cambridge 
University, investigations have been made into the 
coupling between turbine blade and disc vibration. The 
natural frequencies of the blades on a turbine wheel are 
not identical because of machining errors and the investiga- 
tions have been made to determine how this variation 
alters the frequency response of the system. Apparatus 
shown by Mr. E. K. Armstrong consists of a disc, repre- 
senting the turbine wheel, to which are attached 80 
rectangular bars. Each bar can be detuned by the 
addition of a weight to its tip. A barium titanate strain 
gauge on each blade generates a signal proportional to 
the blade’s amplitude. All 80 signals are displayed on an 
oscilloscope so that the blade amplitudes may be observed 
simultaneously so enabling the changes in blade stresses 
due to blade detuning to be determined. 

At one end of the exhibition hall was an interesting 
model of the Central Electricity Authority’s Castle 
Donington power station shown by Freeman, Fox & 
Partners. The main plant consists of six 100 MW turbo- 
alternators by Metropolitan-Vickers, and six 830,000 lb/hr 
boilers by Babcock & Wilcox. Steam is delivered at 
1,500 lb/sq in and 1,050 deg F. The first set is due to 
be commissioned at the end of this year and the last in 
1959. The cooling water requirement at full load is 
25 million gal/hr drawn partly from the River Trent and 
augmented by circulation through four 43 million gal/hr 
cooling towers. 

From the civil engineering point of view the main 
building and foundations are interesting in that the three 
central rows of columns of the main building are founded 
on a single raft of colloidal concrete 6ooft long by 8oft 
wide and 18ft deep; within this are formed two 9ft 6in 
diameter cooling water aqueducts. The turbo-blocks are 
of prestressed concrete, founded on site extensions of the 
raft. The other three rows of columns are on groups of 
19in iiameter cast-in-situ piles, 900 piles in all. 

The framework is of all-welded mild steel construction, 


totalling 9,700 tons. The principal columns are of box 
section, the largest being sft by 3ft, and carry 1,500 tons 
each. The wall cladding above the operating floor is 
asbestos cement sheeting of special design, with large ranges 
of adjustable metal louvres in the boiler house walls. The 
roof is of light protected metal deck construction. The 
two chimneys are 425ft high and 23ft minimum bore, 
of reinforced concrete, lined throughout, and of circular 
cross section, 

The Hydraulics Research Station of the Department of 
Scientific and Industrial Research demonstrated an instru- 
ment which has been developed for measuring and 
recording water level in river and tidal models. A small 
two-phase a.c. servo-motor drives a vertical probe so that 
the probe tip is always just immersed in the water surface. 
The input to the motor is the amplified output of a 
Wheatstone bridge network, one arm of which is the 
impedance between the probe tip and a remote electrode. 
The motor also drives the slider of a potentiometer. A 
second motor drives a recording pen and the slider of 
another potentiometer. The voltage difference between 
the two sliders is the input signal to the driving amplifier 
of the second motor. The system is arranged to be self- 
balancing, so that the pen movement is equal to the probe 
movement, or proportional to it according to the gear 
ratios used. The motor-driven probe is suitable for use 
in narrow channels, but where space is available, or stilling 
pots can be used, a float-operated potentiometer can be 
installed. In this case only one amplifier is required 
instead of two per station. For either arrangement the 
accuracy is better than + 0-o15in for a 3in range (and pro 
rata for other ranges) for a tidal period of 75 sec. 


“The Inquiring Mind” 


THE Institution of Electrical Engineers gave a preview on 
2oth June of a documentary film with the above title prepared 
by Verity Films, Ltd. Trade associations and individual 
firms have joined with the Institution in sponsoring the 
film, which is designed. to attract boys into a career in the 
electrical industry. Skilfully made, it never “hangs fire ” 
for a moment but swiftly conveys a background of historical 
evolution to set beside a kaleidoscope of accomplishment 
in almost every conceivable branch of the profession, and 
gives some glimpses of developments now taking place. 
As an appeal to the emotions the film is an unqualified 
success. If the factual information on the way to a career 
in the industry, designed to be handed to the audience 
after the film, is presented in a suitable manner, then 
awakened interest may well lead to action. 

The premiére of the film (duration 30 minutes) took 
place on 23rd June to an invited audience at the Institution. 
Copies are available on loan, on 35 and 16 mm black and 
white film, to schools and other organizations and the 
Institution is itself seeking to interest headmasters through- 
out the country in showing it to their pupils. Readers can 
help by drawing the attention of their local schools to the 
existence of the film and pressing for its showing. 
Particulars regarding loan may be obtained from the 
Secretary, Institution of Electrical Engineers, Savoy Place, 
London, W.C.2. 
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Domestic Electrical Equipment 


available on the home market. 


Food Mixers 


Onry a few years ago electric food and drink mixers 
were considered to be a luxury and few were, in fact, 


Nowadays they are 


recognized as one of the standard items of kitchen equip- 
ment, and there is probably no domestic electrical 
appliance of greater all-round utility to the housewife. 
Sales are progressively increasing and most mixers are 
sold with a versatile range of attachments covering a wide 
variety of functions including mincers, slicers and 
shredders for raw vegetables, coffee grinders, juice 


extractors, blenders, etc. 


One manufacturer offers no 
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fewer than ten attachments, including a potato peeler and 
In addition to being available as accessories 
to the standard food mixer, liquidizers are also obtainable 
as separate units. 

An important factor in relation to hygiene is that with 
their use the handling of food is reduced to the minimum 
and cleaning is simplified as all parts are instantly 


a can opener. 


detachable. 


Prices vary according to size, most full-size machines 
costing £20, or more, but there are portable mixers (with- 
out bowl) selling below £10, including purchase tax. 


New Chapel Road, 
Feltham. 


Name or Standard Additional Special Pr 
Manufacturer Model Capacity Equipment Accessories Features Finish (exe! 
“* Paladin Goblet, Pulverizing goblet —_ | Mixes, blends, chops, Cream enamel £13 
Junior” 1} pint and standard lid H crushes and 
| pulverizes 
** Paladin Goblet, Pulverizing goblet, Gear box and Mixes, blends, chops Cream enamel 
a ee” Senior” 1} pint feeder a and cake mixing bowl and pulverizes 
London, S.W.7. Spatula 
“* Paladin Goblet, Goblet, feeder lid, _- | Mixes, blends, whips, White or cream 
win” 1} pint. cake mixing bowl, | crushes, pulverizes, enamel 
Bowl, whisks, dough hook cuts and kneads 
6} pint and spatula 
“Duco” Small bowl, Juice extractor and | Power gear unit and Beating speed White enamel. £15 | 
ee oe ei LTD., 2 pint. two mixing bowls mincing attachment variation, Black fittings and 
Large bowl, 200-500 r.p.m. base 
London, E.C.2. 2} quart 
c “©5500” Small bowl, Two clip-in beaters, | Mincer unit and 20-speed control Cream or white £14 | 
ee ee co., LTD., 2 pint. turntable and | motor, juicer and switch. enamel 
Liverpool, 10. . — two ridged bowls | oil-dripper Detachable head 
** U.95643 ” Small bowl, Juice extractor, Power unit, mincer Variable speed Cream enamel and | £18 
en & CO., LTD., pint. two beaters, and grater | control with large ack 
E.c.l Large bowl, turntable and ! easy-grip knob 
ee 44 pint two bowls | 
H.M.V. FOOD MIXER DIVISION, “Ean?” 6} quart Mixer, mixing dolly, A wide variety Liquefier goblet White stoved £40 | 
THE GRAMOPHONE CO., LTD., scraper, mincer body enamel body. 
Hayes, and plunger. Stainless steel bow 
Middlesex. | Sausage tube | 
“* Chef” 6 pint ‘*K" beater, whisk, A wide variety Planetary action. Cream or white £20 | 
dough-hook, spatula, | Four power outlets stoved enamel. 
plastic cover and Chromium and 
glass bowl | black relief 
Roto-Blend ” I litre Liquidizer and Three machines in White 
KENWOOD ELECTRICS, LTD. power unit sticer and shredder ename . 
26, North Audley Street, 
London, W.|I. 
Minor” Two beaters, | Portability, hangs on | White with black 
wall bracket | wall when not in use relief 
“* Kenmix 55” I litre Liquidizer and | _- Detachable goblet White stoved 
power unit | for easy cleaning enamel. 
| Black relief 
MIDLAND REPETITION & AUTO “* Rapide “3 to 5 pints Two bowls, = Electro-mechanical Black and white £18 | 
MANUFACTURING CO., LTD., Mixstir ’’ two paddles and governor gives full stoved enamel 
Bayton Road, juice extractor power at any speed 
Coventry. 
“FM4A”’ —_ bowl, Two glass bowls and Juice extractor, Governor controlled White ae £14 it 
pint. two beaters power gear unit, motor gives speeds enam: 
ERING CO., LTD., bowl mincer and grater between 
suppressors 
“* Mixmaster "” Small bowl, Two bowl-fit Blender, juice Mix-finder dial. White enamel. £6 ¢ 
22 pint slicer and Automatic Black 
arge bowl, ‘wo heat-resistant shredder, mincer, control. mouldings 
6 pint bowls drink mixer Portable use 
London, | 
VALMADE, LTD., **Valmix” os Two beaters Stand Portability 


i 
‘ 

| 

Be 

| 
“= 
be. 

| 


-eler and 


‘CessOries 
btainable 
hat with Siroma “ FM4A”’ food mixer 
instantly 
Kenwood “ Chef ”’ 
nachines 
rs (with- 
ax. 
Finish Price Purchase Tax Pte Purchase Tax 
ints (excl. P.T.) (excl. P.T.) on Accessories 
ream enamel 1 4 £414 4 
ream enamel £16 13. 3 {516 9 Between Not fixed 
£7 and £11 
/hite or cream £26 16 2 @& 2-6 = — 
enamel 
Vhite enamel. £15 12 0 is 7 £4 00 £0 14 7 
ick fittings and power gear unit power gear unit 
base £2 O mincer | £0 8 3 mincer 
‘eam or white £14 11 0 45 6 § £4.17 6 mincer | £0 17 10 mincer 
enamel £1.19 O juicer £0 7 2 juicer 
‘am enamel and £i8 0 0 £615 0 415.6 £0 17 II 
black power unit power unit 
£2 11 6 mincer | £0 9 8 mincer 
£2 11 6 grater £0 9 8 grater 
Vhite stoved £40 19 0 On application 
namel body. 
iless steel bowl 
eam or white 220 15 6 £712 0 On application _ 
oved enamel. 
rromium and 
black relief 
Vhite stoved £l4 il 6 6 8 On application = 
enamel. 
1romium and 
black relief 
ite with black ¢6 @ 
relief 
fhite stoved £10 15 0 £318 7 
enamel. 
Black relief 
ck and white £18 7 6 £6 14 4 — — 
ved enamel 
fhite stoved £14 i0 0 £5 6 0 £110 0 £0 5 6 
enam«! juice extractor juice extractor 
£40 0 £0 14 7 
power gear unit power gear unit 
mincer | £0 8 3 mincer 
£2 S O grater £0 8 3 grater 
hite enamel. £16 0 9 £6 0 3 £4 8 5 blender | £0 16 7 blender 
ack Bakelite £0 17 8 £0 3 4 
mouldings juice extractor 


slicer and shredder 
£5 


juice extractor 
£0 19 II 


slicer and shredder 


| mincer £0 19 II mincer 
£1 15 £0 6 8 
drink mixer drink mixer 
£0 12 6 — 


Midland Repetition & Auto Manu- 


Falk Stadelmann U.95643”" 
facturing Co.’s ‘* Rapide Mixstir” 


lel 


i 


Barclay & Sons Paladin Twin’? 


| 


Brown Brothers ‘* Duco’ 


Above: Basic 

Right: Valmade Valmix”’ A. 
portable mixer “FLM.2” 

food mixer 


Sunbeam Electric ‘* Mixmaster”’ 


English Electric 5500”’ mixer 
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IN THE 


COURTS 


Beryllium Poisoning from Fluorescent Powders 


On 21st June last the Court of 
Appeal, by a majority decision, upheld 
Mr. Justice Gorman’s finding in 
Harman v. Mitcham Works, Ltd., that 
the defendants were not liable to the 
plaintiff as a result of her having 
developed chronic beryllium poisoning 
through handling fluorescent powders 
when in their employ. 

Mitcham Works, Ltd., part of the 
Philips Electrical organization, were 
engaged in 1947 in the manufacture of 
powders for use in fluorescent lighting 
tubes. Previously they had purchased 
these powders but, at the end of 1946, 
they built a laboratory for the purpose 
of making them, to which end they 
obtained technical information from 
their American associates, looked up 
the patent position in American 
Chemical Abstracts, and took into 
their employ a research chemist who 
had had pre-war experience in 
Germany. From July to September, 
1947, Mrs. Harman had been employed 
in mixing the ingredients, which 
included beryllium oxide and zinc 
beryllium silicate. Later, after she 
had left this employment, she was 
found to be suffering from chronic 
beryllium poisoning, a condition which 
rendered her a permanent invalid. She 
sued Mitcham Works, Ltd., for 
damages in negligence, alleging that 
the firm knew, or ought to have 
known, that beryllium is highly toxic 
to human beings. The defence was, 
in essence, that, at the relevant time, 
the toxic effects of these compounds 
were -not known, although full 
information as to the dangers involved 
was freely available at the end of 1947, 
after Mrs. Harman had left the firm. 

Lord Justice Denning found that, on 
the evidence, it was clear that 
information as to the dangerous effects 
of these beryllium compounds could 
have been obtained by the defendants 
before they commenced manufacture. 
In an issue of American Chemical 
Abstracts at the end of 1946 there was 
an entry to this effect. That publica- 
tion had always been taken by them, 
and the article to which the entry 
referred was certainly available at that 
time in the Patent Office Library and, 
probably, in the library of the British 
Medical Association. It was admitted 
that a specific search would have 
revealed the article. 

The learned Lord Justice con- 
sidered that there was no doubt at all 
that these beryllium compounds came 
within the special category of things 
dangerous in themselves. The law 


requires everyone who deals with such 
things to take the greatest possible 
precautions not only to avoid the 
danger when it is known, but also to 
find out whether there is danger. 
Responsibility cannot be avoided by 
The defendants 


pleading ignorance. 


ought to have suspected these com- 
pounds until they had been proved 
harmless; they should have called in 
their medical officer to advise them. 
Their failure to do so was a breach of 
their duty to the plaintiff. 

Lord Justice Birkett did not agree 
with this. He considered that the 
Judge had come to the right con- 
clusion, for past experience had given 
the defendants no reason to suspect 
that the compounds were toxically 
dangerous. It had been said that the 
defendants should have made a literary 
search, but the question was, when 
should that have been done? When 
they began to use powders purchased 
from outside sources? Or in 1943, 
when they began using beryllium oxide 
in radio valves? Or in 1946, when 
they started to make the powder them- 
selves? It was not until July, 1947, 
that a paper was published in the 
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United States which first enlightened 
the industry as to the nature of the 
problem, and, by the end of that year, 


after the plaintiff had left their 
employ, the defendants circulated a 
memorandum to their employees 
in which the dangers were made quite 
plain. 

His Lordship drew attention to the 
fact that counsel had addressed no 
argument either to the Judge or to 
themselves on the basis that the com- 
pounds were inherently dangerous, 
even though Lord Justice Denning 
had specifically raised the quesiion 
during argument. It would be unfair 
to apply the law as to dangerous things 
against the defendants without their 
having made submissions in that 
regard. In any event it was doubtful 
whether the defendants were under 
such a stringent duty of care as 
amounted to a virtual guarantee of 
safety, when they had no knowledge 
of the danger and their experience did 
not lead them to expect any. Lord 
Justice Parker concurred with this 
view, and the appeal was therefore 
dismissed, though leave to appeal to 
the House of Lords was granted. 


Power Station Ash Disposal 


A Seiect Committee of the House 
of Lords, under the chairmanship of 
the Earl of Buckinghamshire, 
appointed to consider the Blyth 
Generating Station (Ancillary Powers) 
Bill last week heard the case for and 
against the construction of a pipe-line 
through which, when the station is 
completed, 500,000 tons of ash will be 
sluiced into the North Sea. This is 
the principal provision in the Bill to 
which objection has been taken. 

Objections to the pipe-line method 
of disposing of the ash waste have 
been lodged by the Northumberland 
County Council, the Northumberland 
Sea Fisheries Committee, the 
Northumberland and Tyneside River 
Board, and the Tynemouth, Sunder- 
land, South Shields and Whitley Bay 
Councils. Their main objections are 
that the discharge of such large 
quantities of ash into the sea at a point 
go yd below the low water mark will 
cause the beaches to be polluted with 
ash and that it will drive away fish by 
depriving them of natural food. 

Mr. Gerald Thesiger, Q.C., for the 
Authority, said that the cost of the 
pipe-line system would be £146,000 as 
against nearly £2 million for the 
construction of an ash-barge dock, 
barges and bunkers which would be 
required for dumping the ash farther 
cut to sea. By the first system the ash 
would be disposed of at 8d a ton, and 
by the second at 7s 10d a ton. 

Mr. Donald Clark, station develop- 
ment engineer, C.E.A., said that Blyth 
“A” station was planned to contain 
four 120,000 kW generating sets and 
the Authority hoped that it would be 
completed by 1958. Consent for the 


erection of the station had already 
been given. Beyond 1960 the plans 
had not yet been finally decided but 
the present ideas for Blyth “B” 
station were that it should contain four 
200,000 kW sets. When the two 
sections had been completed half a 
million tons of ash would have to be 
disposed of each year. The techniques 
used in the proposed station would be 
an advance on those in the older 
stations in the north-east, the thermal 
efficiency being 15 per cent better. 
That meant that from every ton of coal 
used at the new station they would 
get about 15 per cent more electricity. 

In the course of the arguments, 
which continued for four days, it was 
stated that the proposed method of 
sluicing the ash into the sea by means 
of a pipeline would create a precedent 
in this country. 

At the end of the proceedings, after 
a short adjournment, the chairman 
said that the Select Committee had 
decided to allow the Bill to proceed 
without amendment. It will now go 
to the Lords for its third reading. 


Batti-Wallahs’ Society 


The term “Ar at Lloyd’s” is one 
that is internationally known, and the 
story of Lloyd’s Register of Shipping 
is one of the romances of British 
maritime history. At last week’s 
luncheon of the Batti-Wallahs’ Sociec‘y, 
over which Mr. G. O. Watson (presi- 
dent) presided, Mr. R. J. Sladden, who 
has spent a lifetime at Lloyd’s, gave 


an absorbing account of its origin and 


growth, revealing many phases of ‘ts 
progress which are little known. 


Baty sr 
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NEW ELECTRICAL 
EQUIPMENT 


Smaii Bore Gauge 

To their range of bore measuring 
instruments. J. E. Baty & Co., Ltp., 
39, Victoria Street, London, S:W.1, 
have added a useful small hole 
gauge with a capacity of g-zin. The 
construction of a small bore indicating 
gauge, which will repeat to o-oootin, 
has always presented a problem owing 
to the limit placed on size by the 
confined space in which the instrument 
must work. The Nos. 200 and 202 
instruments read faithfully to 0-ooorin 
and are purely mechanical A shoe, 
independent of the measuring contacts, 
centralizes the gauge in a bore. It is 
supplied in two forms—with straight 
or right-angle holders, and with read- 
ings of 0-0005in, 0-ooolin and mm. 
The straight holder is available in two 
sizes; one for bores 13in deep and the 
other for bores 23in deep. The right- 
angle holder is suitable for bores Iin 
deep and is designed for operation 
where space in front of the hole is 
limited. 


Air Filter 

ALFRED BuLLows & Sons, LTD., 
Long Street, Walsall, Staffs, have 
improved their air filter and reducing 
valve unit intended for use in spray 
painting, etc. The main filtering 
medium in the V.3755 model now 
consists of a stack of phenolic resin 
mouldings, providing a completely 
non-clogging and self cleaning medium. 
The air passages provide a series of 
carefully controlled changes of direc- 
tion and velocity, so that, with 
negligible resistance to flow, all 
condensed particles of water are 
thrown out of the air stream and 


Bullows air filter and 
reducing valve 


returned to the sump for discharge to 
atmosphere. This same filtering 
medium is also available in the E.100. - 


Water-Activated Batteries 


A special water-activated battery 
for such uses as the illumination of 
small electric lamps on life-jackets, 
floats and rafts to aid rescue workers 
when a ship or aircraft is lost at sea 
after dark has been devised by 
CHLORIDE BATTERIES, Ltp., Clifton 
Junction, Swinton, Manchester. 

A typical example from the new 
range consists of special dry-charged 
plates of cuprous chloride which 
remain completely inert whilst pro- 
tected from moisture by sealing tape 


Lifebuoy light and water-activated battery 


or some similar means. In an 
emergency, the tape is ripped off and 
as soon as the plates come into contact 
with either salt or fresh water the 
battery is energized. Once begun, 
the discharge continues until the 
capacity is exhausted. 

A number of these batteries of 
different sizes and capacities have 
been developed, most of them employ- 
ing cuprous chloride and magnesium 
electrodes. The smallest of them— 
working on a_ slightly different 
principle with lead peroxide and 
magnesium electrodes—is designed to 
replace the candles once carried by 
meteorological balloons. Weighing 
less than half an ounce complete with 
bulb, it is simply dipped in water and 
attached to the balloon after which the 
light will burn for at least 45 minutes. 
Three other sizes are available, the 
largest of which will illuminate a 2-5 V, 
2 W bulb for at least 24 hours. Still 
larger units with a capacity of up to 
200 Ah have also been developed. 


Moulded Relay 


An addition to their range of relays, 
known as type MOL, is announced 
by LonpDEX, LTD., 207, Anerley Road, 
London, S.E.20. It is of entirely new 
design, having a moulded insulated 
base, and is so arranged that a variety 
of contact combinations can be 
assembled from the same _ basic 
components. 

The body of the relay is moulded 


Londex type MOL relay 


from high grade insulating material 
and designed so that the sections bear- 
ing the contact terminals can be 
removed without disturbing the adjust- 
ment. The contact springs are 
mounted in a moulded block which 
allows for individual contacts to be 
replaced easily if required. 

The relay coil can be supplied for 
voltages up to 450 V a.c. or 165 V d.c. 
The power for operating the coil is 
between 1 W and 3 W. 

A variety of contact arrangements 
are available; from one to five sets of 
“make” or up to three “break” or 
change-over. The standard contacts 
are rated at § A at 230 V a.c. and are 
6 mm solid silvér; other contact 
material can be fitted for certain 
conditions. Each relay is individually 
adjusted and tested before despatch, 
the insulation being subjected to 
2,000 V. Overall dimensions of the 
relay are 33 by 13 by 1Zin. 

Static Eliminator 

The “Isotron” static eliminator 
produced by IsoTOPE DEVELOPMENTS, 
Ltp., Benham Grange, Aldermaston 
Wharf, Reading, is designed for the 
removal of static electricity charges 
from sheet materials. It is suitable 
for use on automatic processes in 
which insulating sheets are guillotined, 
folded, printed or stacked, and where 
“static” interferes with high speed 
mechanical handling. Such applica- 
tions include automatic wrappers using 
plastic film, envelope and paper bag 
making machines, and high speed 
printing machines. The eliminator 
may also be used in cases where static 
may give rise to fire hazard, e.g., in 
rubber and plastic spreading processes. 
It is installed in standard lengths of rft. 

In the working position, the 
eliminator is protected on all sides 
by a suitable lead shield, except 
where the radiation is directed on 
to the sheet material. During 
maintenance, storage or transit of the 
eliminator, the radioactive source can 
be rotated in its holder so as to be 


Isotron’’ static eliminator 
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completely surrounded by a protective 
shield of lead o-4in (10 mm) in 
thickness. 


Infra-Red Lamp 


It is pointed out 
ELECTRICAL, Lrtp., Century 


by PHILIPs 
House, 


Shaftesbury Avenue, London, W.C.2, 
that the additional model of the 
“ Infraphil ” infra-red lamp (described 
in the 17th June issue of Electrical 
Review) is obtainable only against a 
certificate signed by a registered 
medical practitioner. 


New Automatic Cookers 


Designed specifically for time- 
controlled automatic cooking, the 
Creda “ Carefree” electric cooker just 
introduced by the Simplex Electric Co., 
Ltd., Creda Works, Blythe Bridge, 
Stoke-on-Trent, has many attractive 
features, not the least of which is its 
smart appearance. The cast hob and 
front frame are finished in a grey 
colour, acid-resisting vitreous enamel, 
and there is a choice of either white or 
cream for the sheet steel panels; oven 
and grill chamber interiors and the 
meat and grill pans are finished in a 
light-coloured vitreous enamel. 

The controls are mounted at eye 
level on a high splash-plate which also 
carries the hob light (2-15 W) and a 
detachable ringer. The hob service 
has two boiling plates, one 2 kW (8in) 
and one 1 kW (6}in) and one 2 kW 
(103 by 8 in) grill boiler, all of which 
plug in to E.D.A. interchangeability 
specification. Solid plates are fitted as 
standard, but radiant plates are also 
available. “Simmerstat” control is 
standard on the 8in plate and available 
on the others. The cast hob is of the 
lift-off type; the grill chamber is of 
welded construction, designed to retain 
spillage, and has a counter-balanced 
drop-down door. 

The large, full-width oven is timer- 
controlled and has a capacity of 3,050 
cuin. In addition it can be manually 


Simplex Electric Creda “‘ Carefree” cooker 


controlled. The deeply grooved 
element screens provide an excellent 
non-tilt feature for the three easy-clean 
rod shelves which, with the vitreous 
enamelled meat pan, are supplied as 
standard; a solid shelf is an optional 
extra. The oven heating system 
employs two interchangeable tubular- 
sheathed 1,250 W elements mounted 
at the sides. Control is by a rod type 
thermostat and draughts are excluded 
by a patented woven glass fibre door 
seal. Ventilation is by a _ tube 
which directs oven steam on to the 
splash-plate through a port in the hob. 
The oven is lagged with two fibre glass 
blankets wrapped in aluminium foil 
and applied to give double thickness 
on every side. The side-hinged oven 
door is fitted with a smooth-action cam 
latch. The warming drawer, heated 
by a 400 W plug-in element, is con- 
trolled by an on/off switch and is 
included. in the circuit for timer 
control. 

All the controls, the main terminals 
and sub-circuit fuses (optional) are 
mounted on a panel behind the splash- 
plate and access to them for servicing 
is obtained by removing a panel. A- 
1 A fuse in the clock motor circuit is 
standard. 

The total loading of the cooker is 
7,930 W. In standard form the Creda 
“Carefree” retails at £50 complete, 
and as it is specially designed for 
“ Creda-timed ” cooking a non-auto- 
matic model will not be available. 


Raised-Oven Model 


Another new electric cooker, manu- 
factured by the English Electric Co., 
Ltd., Queen’s House, Kingsway, 
London, W.C.2, breaks completely 
with conventional design by having the 
oven raised above the hob. This 
means that for the first time in a self- 
contained unit all cooking operations— 
in the oven, on the hob or under the 
grill—may be done without stooping 
or stretching. With this new raised- 
oven cooker, the oven, which measures 
144in wide by 133in deep by 147in 
high, is supported above the hob at a 
height of 43in from floor level. The 
grill is placed at eye level in the top 
of the oven and the height of the hob 
is 30in from the ground. 

The oven, which has automatic 
timer control, is heated by two side 
1,050 W elements and two 200 W E-rod 
elements below the oven floor. It 
incorporates a shelf type, drop-down 
door sealed by woven glass sleeving 
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and insulated by fibre glass. Ventila. 

tion is through the top of the oven, 
The dual-purpose grill measures 13in 

by roin and in addition to grilling jt 


may be used as a pre-heat boosier to | 


the oven. The loading is 2,500 W, 
“ Simmerstat ” controlled, and it js 
linked with the oven thermostat by a 
special booster control allowing a total 


loading in the oven of 5 kW for pre. | 
heating. This booster cuts out auto- | 


matically 50 deg below the required 
oven temperature. The grill booster 
is not used when the oven is set for 
automatic control. 

The hob incorporates two 1,800 W 
8in and one 900 W 6tin tubular radiant 
hotplates, all of which are “ Simmer- 
stat” controlled. Control switches 
situated on the right-hand side of the 
oven include a grill “ Simmerstat,” 
oven thermostat, with a _ special 


The English Electric raised-oven cooker 


grill/oven boost, automatic timer and 
a four-hour hand wound ringer timer. 
The front hob panel has three 
“ Simmerstat ” switches for hotplates, 
neon indicator pilot light and toggle 
switch for the hotcupboard. 

The hotcupboard, which is situated 
immediately below the hob, measures 
22in wide by 133in deep by 143in high 
and is heated by two rod-type elements 
with a total loading of 400 W. Below 
this there is a spacious storage cup- 
board for pans and kitchen utensils. 
The plinth of the cooker is recessed. 
The overall height of the cooker is 61in 
and it covers a floor area only greater 
by 34in in width and 2in in depth than 
that of a standard cooker.. The weight 
is 238 lb. The cooker is finished in 
cream or white vitreous enamel and the 
oven and hotcupboard interiors are in 
mottled grey vitreous enamel. 

The English Electric raised-oven 
cooker is available in voltage ranges of 
200/210, 220, 230/240 and 250, a.c. 
only, the retail price being £70. 
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Trade Associations Defended 


Modern trade associations, and the 
British Starter Batteries Association in 
particular, were strongly defended by 
Mr. H. V. Schofield, director of 
Chloride Batteries, Ltd., at the 26th 
Exide Service Convention held at 


Mr. A. W. Browne, chairman of Chloride 

Batteries, Ltd., speaking at the Exide ban- 

quet. On his right are the Mayor of 
Scarborough and Mr. H. V. Schofield 


Scarborough recently. He said that he 
concurred in the view that the modern 
trade association was a compromise 
between two extremes. At the one 
end was nationalization and, at the 
other, chaos or disorganization. Trade 
associations bridged the gap by pro- 
viding efficient regulation of industry 
by voluntary co-operation. He 
emphasized that the battery associa- 
tions provided a valuable protection 
against a return to the chaos in the 
battery industry of the early 1930s. 

Mr. Schofield had earlier referred to 
the company’s efforts to hold down 
prices in the face of the rising costs of 
lead and labour. 


Restrictive Practices 


A monograph on “ Restrictive Busi- 
ness Practices and the Public Interest ” 
has been published by the Federation 
of British Industries, 21, Tothill Street, 
London, S.W.1. In this the Federa- 
tion seeks to show that there are sound 
and responsible reasons why many 
industries and trades have adopted 
restrictive business practices, believ- 
ing that they thereby serve the interest 
alike of producers, their workpeople 
and customers, and the nation. It is 
contended that the “ public interest ” 
Is not necessarily identical with the 
interest of consumers in immediately 
lower prices, but that it also embraces 
the interest of the country in the 
Strength and prosperity of productive 
industry. 


Power Station Conditions 


At the triennial conference of the 
National Union of Enginemen, Fire- 
men, Mechanics and_ Electrical 


Workers at Wallasey recently, it was 
decided to press the Central Electricity 
Authority for an inquiry into the 
amount of dust and dirt prevalent in 
power stations, and in particular 
pulverized-fuel-fired stations. In the 
discussion it alleged that 
pulverized-fuel dust had been the 
cause of several large fires. 


Plant for Pakistan 


A loan equivalent to $13-8 million, 
mainly in sterling and German marks, 
is being granted to the Karachi 
Electric Supply Corporation by the 


World Bank. The loan, which will be 


guaranteed by the Pakistan Govern- 
ment, will bear interest at 4% per cent 
and the term is fifteen years. The 
Electric Supply Corporation is to use 
the proceeds for the virtual doubling 
of its plant and it is expected that the 
new equipment will be ordered from 
this country and Germany. 


Ministry of Fuel Statistics 


Exhaustive statistics of the industries 
supervised by the Ministry are collated 
in the Ministry of Fuel and Power 
Statistical Digest for 1954 published 
by H.M. Stationery Office at £1 §s. 
It embraces coal and coal products, 
other minerals, electricity, gas and oil 
and gives details of output and 
consumption, persons employed, types 
of plant employed, finances and much 
other useful information. 

Particulars of the electricity supply 
industry occupy 33 of the 166 tables; 
in the main the information given has 
already been published by the Central 
Electricity Authority but it is service- 
able to have it gathered together in 
this way. 


B.T.H. Scottish Lamp Factory 

The British Thomson-Houston Co., 
Ltd., is establishing a factory at Buckie, 
Banffshire, for the production of 
lamps, mainly for telephone switch- 
board use. It will have an area of 
about 10,000 sq ft and will initially 
employ 50 or 60 people, mainly 
women. 


Vacuum Cleaner Proposal 


The Lewyt Vacuum Cleaner 
Corporation, an American company, 
has announced that it is negotiating 
with a “ major British electrical manu- 
facturing company” an arrangement 
by which its vacuum cleaners would 
be made under licence in Great 
Britain. 


Simon-Carves in India 


Simon-Carves, Ltd., has opened 
new Indian head offices at Standard 
Buildings, 32, Dalhousie Square 
South, Calcutta, 1, which will hence- 
forth be the headquarters of the 


resident engineering staff. The new 
office will be under the charge of Mr. 
N. A. Ross, manager in India. The 
existing Simon-Carves office at 
Jamshedpur will continue to be 
maintained as a site office. 


Street Lighting Inquiry 

The Board of Trade has referred 
the supply of equipment and fittings 
for electric street lighting (excluding 
electric lamps) to the Monopolies and 
Restrictive Practices Commission, 
which is to report about both the facts 
of the matter and their bearing on the 
public interest. This is the first of the 
new references which the President 
foreshadowed in an answer to 
Parliamentary questions on 16th June. 
Electric lamps are excluded from the 
new reference as the Commission has 
already reported on this subject. Any 
person or organization wishing to 
offer evidence should write to the 
Secretary of the Monopolies and 
Restrictive Practices Commission, 3-8, 
Cornwall Terrace, Regent’s Park, 
London, N.W.1. 


Remote Control Cash Registers 


Last week Rentrix, Ltd, 16, 
Grosvenor Place, London, S.W.1, 
demonstrated examples of their cash 
register system by which each register 
in an installation is wired through the 
control apparatus to a consulting unit. 

The cash register shows the amount 
of the purchase in the usual way. The 
consulting unit, fitted with a switch 
for each cash register, is normally 
installed in an executive’s office. By 
depressing the appropriate key the 
executive can see the running total for 
any particular cash register, for any 
combination of cash registers, or for 
all the registers in the system. By 
using a pair of telephone wires the 


A prototype Rentrix cash register. This 
unit registers only up to £6, but the 
possible total is practically unlimited 
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system can be extended throughout 
the: country so that at any time an 
executive of chain or multiple stores 
can sit in the head office and know 
immediately what is happening in any 
store, or on any individual cash 
register, in any part of the country. 

An optional addition to the cash 
registers is a number of dissecting 
buttons. These are depressed after 
the monetary keys are used, and will 
denote a type of transaction—cash, 
credit, hire purchase or so on—and 
this information is stored in the control 
apparatus until it is required. 

Although the specification, which is 
the subject of world patents, cuvers 
various methods, the designers have 
used automatic telephone apparatus in 
the prototype units because it is con- 
sidered to be the most economical and 
reliable. Unlike the automatic tele- 
phone system, however, all circuits are 
fully checked and guarded. 

The searching apparatus consists of 
several control relays and a standard 
rotary line switch. The adding 
mechanism comprises a group of rotary 
line switches arranged for pence, 
shilling units, tens of shillings and 
pound units and tens of pounds. 
Additional rotary line switches can be 
incorporated to enable hundreds and 
thousands of pounds to be added. 

The consulting unit incorporates 
several nests of lamps behind stencils 
and a projector system providing the 
onlooker with readily observable 
figures. There is a separate grand 
total adder and searching mechanism 
associated with the control panel. 

The principles of these cash registers 
are also applicable to a wide range of 
Statistical work. 


Dounreay Contract 


A contract estimated to be worth 
between a quarter and half a million 
pounds has been awarded by the 
United Kingdom Atomic Energy 
Authority to the Perth branch of James 
Scott & Co. (Electrical Engineers), 
Ltd., for all electrical work connected 
with the new atomic plant at 
Dounreay, Caithness. Work, which it 
is expected will be spread over some 
years, is to start immediately. 

Last week we reported that John 
Thompson, Ltd., had been given a 
major engineering contract for the 
Dounreay reactor power station. 


Professional Training of Engineers 


A new scheme for the professional 
training of engineers has been intro- 
duced by Woods of Colchester, Ltd. 
A five-year course (the first beginning 
next September) provides for a full- 
time session of six months in each of 
the first four years at the Woolwich 
Polytechnic, the balance of each year 
being devoted to industrial training in 
the works of the General Electric Co., 
Ltd., the parent company. The fifth 
year is spent at the Brainswick Works 
of Woods at Colchester. 

Students may specialize in electrical 
or mechanical engineering, and 


successful completion of the course 
satisfies the educational and training 
requirements for corporate member- 
ship of the Institution of Electrical 
Engineers or the Institution of 
Mechanical Engineers. It also pro- 
vides the opportunity of achieving a 
responsible position in the company’s 
organization at home or overseas. 

All education fees are paid by the 
company, and while he is attending 
the Polytechnic as well as during his 
industrial training, the student is paid 
wages at the normal apprenticeship 
rate. The minimum academic 
qualification for young men with 
mechanical aptitude is the possession 
of the General Certificate of Education 
with mathematics and/or physics at 
the advanced level. 


Productivity Study Courses 


A series of short practical resi- 
dential courses for senior members of 
industrial concerns has been organized 
by the Institute for Engineering 
Production (University of Birming- 
ham), “ Southfield,” 16, Norfolk Road, 
Edgbaston, Birmingham, 15. The 
first two of the 12-day courses were 
held last month, and two sequences of 
three courses are beginning in 
September. The courses cover the 
application of work study; the 
improvement of production planning 
and control; and the use of operational 
research methods. 

Simplified Import Licensing 

The licensing arrangements for 
imports from the Sterling Area are 
being simplified. Hitherto the Open 
General Licence listed the imports 
from the Sterling Area which did 
not require separate licences. A new 
licence which took effect on 22nd June 
reverses this proceduce and provides 
that in future all Sterling Area goods 
other than those listed in the new 
Sterling Area Schedule may be 
imported without separate licences. 
The range of goods for which separate 
licences are not required has been 
slightly extended. A few minor 
additions and amendments have also 
been made to the Schedules of the 
Open General Licence relating to 
imports from countries outside the 
Sterling Area. 

Notice to Importers No. 740 
summarizing the various’ general 
licensing regulations and explaining 
the provisions of the Open General 
Licence is being issued to supersede 
No. 635 issued in February, 1954. 
Copies of the Notice are obtainable 
from the Board of Trade, Import 
Licensing Branch, 43, Marsham Street, 
London, S.W.1, the Board’s Offices 
in Scotland and Wales, and Regional 
Offices. 


The Radio Show 


An 18-page coloured, illustrated 
brochure, “ British Radio Leads the 
World,” is now being sent to prospec- 
tive visitors from overseas to the 
National Radio Show (organized by 
the Radio Industry Council) to be held 
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at Earls Court, London, from 24th 
August to 3rd September. 

The front cover bears a picture of | 
the Clock Tower of the Houses of 
Parliament and the information js 
printed in English, French and 
Spanish throughout. Mention is made | 
of two other exhibitions of radio and | 
electronic interest, the Farnborough 
Flying Display and Exhibition and the | 
Engineering and Marine Exhibiticn. 


Radio and Electronics Publicity 


In order that the Radio Con- 
munication and Electronic Engineering | 


Association may take a more active 
in promoting publicity and 7 
providing Press information regarding 7 


part 


the capital equipment side of radio and 
electronics it has formed a publicity 
committee. The members are Messrs, 
C. H. T. Johnson (Decca Radar, ‘td.), 
S. C. Naish (Redifon, Ltd.), R. P. 
Raikes (Marconi’s W. T. Co., Ltd), 
J. Read (Standard Telephones & 
Cables, Ltd.), V. M. Roberts (British 


Thomson-Houston Co., Ltd.), E. 


Walker (Metropolitan-Vickers Elec- 
trical Co., Ltd.), and W. M. York 
(E. K. Cole, Ltd.). Mr. Roberts is 
chairman of the committee. 


Thorn Electrical Acquisition 


Thorn Electrical Industries, Ltd, 
has purchased the ordinary share 
capital of H. Herrmann, Ltd. Mr. A. 
Deutsch and Mr. R. E. Davis of Thorn 
Electrical Industries have been elected 
to the board and Mr. H. J. Russell has 
resigned. It is intended that the 
Herrmann group shall continue t 
manufacture radio and _ television 
cabinets and furniture and the pur- 
chase will give additional cabinet 
capacity to Thorn Electrical Industries 
for the expanding requirements of 
their Ferguson Division. 

Rolling Mill Drive 

In 1919 the British Thomson- 
Houston Co., Ltd., supplied to Steel, 
Peech & Tozer, of Sheffield, a 6,000 
h.p. reversing cogging mill drive. 
Some years ago the mill was com- 
pletely modernized but the old B.T.H. 
drive was retained. During its long 
service this drive has been working 
24 hours a day, 53 days a week, on | 
the .most arduous duty and is still 
“going strong.” The mill owners, 
however, have now decided to replace 
the old drive by a new one and to 
increase the horse-power to 7,000 to 
cater for still greater mill demands to 
be expected in the future. The full 
rating of the new motor to be supplied 
by the B.T.H. is 7,000 hp, 
50/100 r.p.m., 1,500 V, with a cut-out 
rating of 21,000 h.p., and in spite of 
the greater rating it will be installed 
on the existing baseplate. The motor- 
generator set being supplied with it 
has a 5,000 h.p. induction motor, tree 
1,867 kW, 500 V generators, and a 
30-ton flywheel. The control gear will 
be capable of reversing the mill motor, 
the armature of which weighs 100 
tons, from 50 r.p.m. in one direction 
to 50 r.p.m. in the other direction 
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14 sec. In service it will have to do 
this .bout ten times a minute, which 
meazs that 100 tons will be reversed 


in direction on an average every six 


seconds. 
Atomic Power Station 

Construction Agreement 

Three British concerns announce 
that they will operate as a group to 
undertake complete atomic power 
projects of the kind employing gas- 
cooled, graphite-moderated reactors. 
This arrangement means that atomic 
power stations of this type can be 
built in any part of the world under 
a single contract. The members of 
the group are Babcock & Wilcox, Ltd., 
the English Electric Co., Ltd., and 
Taylor Woodrow, Ltd., representing 
respectively steam, electrical and civil 
engineering, and they are already 
collaborating in the Government’s 
ten-year programme for the com- 
mercial use of nuclear fission as a 
source of heat for driving electrical 
generating plant in this country. The 
three members of the group are all 
taking part in the First International 
Exhibition of the Peaceful Uses of 
Atomic Energy which is being held at 
Geneva from 8th to 21st August. 


West Wales Tranmitter Mast 


The B.B.C. has placed a contract 
with the J. L. Eve Construction Co., 
Ltd., for the design, supply and 
erection of the 56oft stayed mast for 
the television. and v.h.f. sound trans- 
mitting station which is to be built at 
Blaen Plwy, Cardiganshire, to serve 
the coastal areas of West Wales. The 
mast will support the television sound 
and vision aerials and also those for 
the v.h.f. sound transmissions. It is 
hoped that the mast with its aerials will 
be completed so that the station can 
be ready for service towards the end 
of 1956. 


New “ Premier ” Packages 


Premier Electric Heaters are now 
packaging their major spare parts in 
improved box designs, to make storage 
of spare parts easier for the wholesaler 
and retailer. All major spares 
packaged in this new method will be 
available very shortly. Design is 
standard throughout and the colours 
are red and green—colours always 
associated with Premier packaging. 


Fuel Efficiency Exhibition 


Sir Miles Thomas, chairman of 
B.O.A.C., will perform the official 
opening ceremony at the Fuel 
Efficiency Exhibition, Manchester, on 
12th October next. 


Radar Simulator 

The Solartron Electronic Group, 
Ltd., explained to the Press last week 
its new type of radar simulator, 
designed to provide a flexible equip- 
ment for basic training in radar 
methods and to enable a complete 
tactical air exercise to be imitated in 
a building on the ground. 

The equipment consists of a central 


computer and as many _ separate 
control units as are desired, each 
representing an aircraft or a group of 
aircraft. It is possible to pre-set 
limitations on speed, height, etc., so 
that it is impossible to simulate 
unrealistic conditions. Jamming and 
anti-jamming techniques at present 
known can be incorporated into a 
mock exercise. The equipment also 
has possibilities in civil aviation for 
the training of traffic controllers, and 
in the field of submarine warfare. 


Works Visit 


On 17th June, fourteen North of 
Scotland Hydro-Electric Board lady 
demonstrators from various parts of 
Scotland were entertained to lunch by 
the Carron Co. They were shown 
various departments including the 
blast furnaces, research department, 
domestic electric cooking and heating 
department, heavy duty cooking 
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equipment department, bath plant, and 
porcelain and liquid enamelling 
departments. The demonstrators were 
given a preview of the company’s “L” 
series of electric cookers and the 
“Cameo ” luxury electric cooker. 


Trade Announcements 

Siemens Electric Lamps & Supplies, 
Ltd., has opened a new sub-branch at 
42, Brooks Hall Road, Ipswich (tele- 
phone: Ipswich 51226). The new 
sub-branch is also available for any 
inquiries concerning products of 
Siemens Bros., Woolwich. Mr. L. A. 
Marks has been appointed sub-area 
manager. 

Negotiations have been completed 
between the Pesco Division of the 
Borg Warner Company and Plannair, 
Ltd., Leatherhead, for the manufacture 
under licence in America of axial flow 
fans and blowers. 


The “CABMA Register” 


A new edition of the “CABMA 
Register of British Products and 
Canadian Distributors” is now avail- 
able. In a foreword to the new 
edition Sir William Rootes, K.B.E., 
chairman of the Dollar Exports 
Council, says: “This is the third 
edition of the CABMA Register, list- 
ing a greater number of entries than 
its two predecessors, which alone is 
evidence of the Register’s increasing 
usefulness and its acceptance as a 
standard work of reference.” 

The object of the Canadian Asso- 
ciation of British Manufacturers and 
Agencies, for whom the Register is 
published, is to develop an ever 
greater market for British goods in 
Canada, and so stimulate the two-way 
flow of trade between the two 
countries, and it was to assist in this 
vitally important development that the 
Register was first published in 1953. 

Once again the buyers’ guide pro- 
vides an alphabetical list of some 4,000 
British products available to the 
Canadian market, with their suppliers 
given under each heading. The 
French equivalents are set out in 
alphabetical order in a_ separate 
glossary. A directory of over 4,500 
British firms gives details of their 
distribution arrangements in Canada 
and these arrangements involve about 
2,750 Canadian companies, some of 
whom supply further information in 
another _ section. Finally, special 
sections enable the Canadian buyers 
to identify products and their sources 
of supply when only their proprietary 
names or trade marks are known. The 
six sections are divided for easy 
reference by index cards, with 
reinforced tabs, containing instruc- 
tions in French as well as English. 

The Register has been compiled 
with the full co-operation of the 
Dollar-Sterling Trade Council in 
Canada and, in the United Kingdom, 


the Dollar Exports Council, the 
Federation of British Industries, the 
National Union of Manufacturers, and 
the Scottish Council (Development 
and Industry). Special introductory 
messages are included from _ the 
President of the Board of Trade, the 
chairman of the Dollar Exports 
Council in‘the U.K., the chairman of 
the Dollar-Sterling Trade Council, 
Mr. James S. Duncan, C.M.G., and 
the president of CABMA, Mr. Lewis 
J-B. Forbes. 

The Register is published for 
CABMaA jointly by Kelly’s Directories, 
Ltd., and Iliffe & Sons, Ltd., at 42s 
net (postage 2s). It consists of 760 
pages bound full cloth. 


CATALOGUES & LISTS 


PLASTICS MOULDINGS. — Illustrated 
publication outlining the potentialities of 
plastics moulding in industry and describing 
in non-technical terms the service offered by 
the company.—General Electric Co., Ltd., 
Magnet House, Kingsway, London, W.C.2. 

24-page illustrated catalogue describing the 
qualities of “Lustrex” polystyrene for 
plastics mouldings purposes.—Monsanto 
Plastics, Ltd., Victoria Street, London, S.W.1. 

PNEUMATIC RUBBER TUBING.— 
Illustrated catalogue dealing with known and 
proposed uses of “ Ductube” and “ Conti- 
duct ” pneumatic rubber tubing for conduit 
purposes in the building and civil engineering 
industries.—Ductube Co., Ltd., 1, Adelaide 
Street, Strand, London, W.C.2. 

RESISTORS.—Leaflet on the company’s 
new range of “ Precistor”’ high stability wire- 
wound resistors.—Electrothermal Engineering, 
Ltd., 270, Neville Road, London, E.7. 

SPEED REDUCERS.—Leaflet illustrating 
the company’s range of foot mounting and 
flange mounting fractional geared motors and 
speed reducers.—Electropower Gears, Ltd., 
Kingsbury Works, Kingsbury Road, London, 
N.W.9. 


SWITCHGEAR.—Technical pamphlet on 
the type JKSS ring-main switch and tee-off 


fuse-switch unit for service at up to Ir kV | 


(1281).—A. Reyrolle & Co., Ltd., Hebburn, 
Co. Durham. 
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Financial Section 


STOCKS and 
SHARES 


IN view of the breathless pace at 
which industrial shares have lately 
been rushed up, no one can be sur- 
prised—and many may feel relieved— 
to see an occasional halt, and a phase 
of reaction, of which there were very 
evident signs in the Stock Exchange 
towards the end of June. Some of the 
most popular favourites took a fairly 
smart step backwards, although in the 
early part of this week, at least, the 
extent of the recoil still looked 
insignificant in comparison with 
previous advances. In a good many 
instances, the market prices of shares 
in the accompanying lists fell appreci- 
ably below the Official List quotations 
on which the figures are based. 


Atomic Power 


Reports of the progress which is 
being made in forming and organizing 
groups for the development of atomic 
power station projects are attracting 
an increasing amount of investment 
attention to the shares. Concerned at 
first mainly with the big electrical 
firms, interest has spread noticeably to 
the engineering enterprises which are 
becoming closely associated with them. 
The shares of Babcock & Wilcox, for 
instance, seem to have _ increased 
further in popularity by virtue of the 
company’s collaboration with English 
Electric in this field. Other shares 
similarly influenced are those of John 


Thompson and Head Wrightson, in. 


view of their respective associations 
with A.E.I. and with Parsons and 
Reyrolle. 


John Thompson 

Of the engineering firms referred to 
in the above note, John Thompson 
made a good market impression with 
their dividend and profits statement on 
account of 1954. Due mainly to a 
large increase in output, the company 
reported an improvement of more than 
half a million in trading profits, which 
crossed the £2 million mark, and is 
raising the ordinary dividend to a total 
of 25 per cent (of which § per cent is 
declared as bonus, and the Io per cent 
interim was paid before a three-for- 
five scrip issue). Orders on hand 
uninvoiced are said to total £38 
million, but stockholders are advised 
that increasing costs and competition 
may effect the present year’s results. 
The §s ordinary shares are quoted at 
about 37s, having doubled in price 
during the course of this year. 


Head Wrightson 


The £1 ordinary shares of Head 
Wrightson & Co., associates with C. A. 


Parsons and A. Reyrolle in atomic 
power projects, have risen lately to 
over £54 (they were £33 only a month 
or so ago). On the basis of the 17} 
per cent dividend the yield is thus 
under 3} per cent. Relatively small 
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yields are common to most shares with 
nuclear energy connections, and in 
this case the position finds further 
justification in the conservative 
character of the dividend upon which 
the yield is based: for the payment 


The Week’s Price Changes 


Middle Week’s 
Rise 
Value 27th June or 
Fall 


Nom. price 


Company or Board 


Gilt-edged Stocks 
Brit. Elec. 1968/73 100 
Brit. Elec. 1974/77 100 
Brit. Elec. 1976/79 
Brit. Elec. 1974/79 100 


Overseas Electric Supply 


Calcutta Elec. ... 21/6 
East African Power 22/6 
Nigerian Elec... ooo £1 23/6 
Palestine Elec. “*A” ... 21/- 
Perak Hydro-Elec. 18/6 


Equipment and Manufacturing 
Aberdare Cables ... ae 14/6 
Allen, W. H. 83/9 
Aron Elec. Ord. ... 61/3 
Assoc. Elec. Ord.... 86/3 
Automatic Tel. & El. 77|- 
Babcock & Wilcox 92/- 
Baldwin, H. J. ... 5/6 
Bakelite és 33/6 
British Aluminium 51/6 
B.I. Callender’s 53/- 
B.1. Callender’s 6% Pref. 23/6 
British Thermostat 33/9x.d. 
British Vac. Cleaner... 9/- 
Brook Motors ave 45/- 
Brush Ord. /6 
Bulgin, A. F. 7/6 
Burco 18/9 
Chloride El. Storage “A” 76/3 
Clarke Chapman ... Ps 102/6 
Cole, E. K. 23/6x.d. 
Cossor, A. C. 10/3 
Crabtree ... ond soa 32/6 
Crompton Parkinson Ord. 19/- 
De La Rue... 23/9 
Decca 44/9 
Desoutter ... 32/6 
Dewhurst ... 9/9 
Dictograph Tel. ... 7/3 
Dubilier Condenser a aks 5/6 
E.M.I. 33/- 
Electrical Components . 17/- 
Elec. Construction 37/6 
Enfield Cable Ord. 21/- 
English Electric wae 75/- 
English Electric 33% Pref. 15/3 
Ericsson Tel. ane 46/- 
Ever Ready 33/- 
Falk Stadelmann ... 52/6x.d. 
G.E.C. Ord. 66/3 
G.E.C. 64% Pref. ... 26/3 
General Cables = 15.9x.d. 
Greenwood & Batley... 56/ 
Hackbridge Cable 17/3 
Hackbridge & Hewittic ... 30/- 
Hall Tel. Acc. 18/9 
Heatrae 5/3x.d. 
Henley’s 20/6 
Holophane... 17/6 


* After scrip issue. 


+1/3 


—2/3 
+2/- 
+3/- 


-3/9 
+1/- 


—3d 
+1/- 
43d 
+2/6 
+1/3 


+1/9 


+1/3 
+2/- 


Dividend 


Pre- Last 
vious 


Yield % High- 


est 


a 


AUWADNW 


Qrawwa 
wow 


a 


+3d 
+1/3 


unaw 


+ Free of income tax. 


The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 
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takes not much more than a quarter of 
the year’s net surplus of £458,000. 


Dividends Declared 


Walsall Conduits are again paying 
a total of 70 per cent on the 4s ordinary 


shares. It is all in the form of dividend 
this time (whereas previously 15 per 
cent of it was described as bonus) and 
has substantial cover from the year’s 
profit. The latter, after a lower tax 
charge, has risen from £146,000 to 


in Electrical Investments 


Middle Week’s Dividend 1955 
Nom. price Rise 
Company or Board Value 27th June or Pre- Last Yield % High- Low- 
Fall vious est est 
Equipment and Manufacturing—continued. 
Hoover eee ove SE 49/- 45 70 29 52/6 40/- 
1.C.l. one 58/- +2/3 15 10* GF 38/3 
Combustion... « Sie +2/6 20 25 == 24/6 16/3 
Johnson & Phillips mae aay | 45/9 +9d 15 15 611 3 52/6 45/- 
ire Dynamo 53/9 14 15 55/3 37/3 
| 19/6 +1/9 20 124* 340 19/6 14/6 
Lister, R. A. eee ace ae 38/9 +4/3 12 9-3* 416 0 38/9 30/6 
London Elec. Wire 60/- +1/9 10 124 433  6l/- 50/6 
Lucas, J. 50/- 10:8 7h 300 50/6 41/6 
Scott ... ap “<< ae 13/- +6d 25 30 412 3 13/- 9/6 
one 68/6 +1/- 15 13-4* 318 3 68/6 48/- 
Metal Industries ... pee ee 34/6 —I/- 12 9 5 4 4 38/- 30/- 
Midland Elec. Mfg. ose ies 52/6 +1/3 15 10* 316 2 51/3 44/- 
Morphy-Richards ... pon a, 4 33/9 40 35* 430 35/- 27/- 
Murex ae ae 58/- +5/- 15 15 536 58- 49/3 
Newman Ind... 2/9 10 10 5.6 3/6 2/4 
Oldham & Son 17h 476 4- 2/10 
8 14 6 7.3 13/2 7/3 
a 90/- —10/- 7} 10 2 4 6 100/- 56/- 
Plessey 10/- 80/- +2/6 30 20* 210 0 81/9 57/6 
Pye Deferred ose ine «ws Si 40/- +2/6 20 20* 210 0 40/6 28/6 
Revo os 10/- 15/6 +1/6 273 5 16 3 15/6 12/6 
Reyrolle ... 120/- 13% 15 210 126/- 89/- 
Rheostatic... des 4/- 13/3 20 223 13/3 9/3 
Richardsons Westgarth ... Se 16/9 1S 15* 497 16/9 
Scottish Cables... was we 19/9 —6d 273 274 3 22/6 19/3 
Smith (England), S. 19/- is 173 9 20/- 15/- 
Southern Areas ... 31/- 74 10 690 34/9 27/6 
Strand Elec. 10/3 174 174 810 9 10/3 8/6 
Sturtevant 35/6 +6d 18-9 14-44* 2 0 35/9 21/- 
Sun. Elec. ... ‘me poe coo Oe 33/9 15 15 817 9 34/6 33/9 
Switchgear & Cowans ... 17/- +2/- 10 20 Sik 17/- 
Taylor Tunnicliff ... ove a. 14/9 +6d 124 15 Ses 14/9 11/3 
TARE, ose =10/- 48/9 +1/3 30 25* 526 48/9 4l/- 
T.C..& 38/6 +1/- 8} 8} 483 40/9 35/- 
Telephone Mfg. ... 10/6 10 10 415 3 10/6 9/3 
Thorn Elec. 31/3 +5/3 20 15* 280  33/- 13/9 
Thornycroft 45/- +1/3 15 15 45/- 34/6 
Tube Investments... 97/6 +2/6 174 311 9 98/6 72/6 
Vectric aa io SA 18/9 10 400 20/- 12/- 
Veritys ... Se 8/9 124 124 2-6 9/3 7/- 
Walsall Conduits ... on wwe 4] 61/3 +7/6 70 70 4il 6 61/3 50/- 
Ward & Goldstone as, 43/9 —1/3 50 30* 3 8 6 45/- 37/6 
Watford ... 8/3 +3d 223 25 8/3 6/3 
Westinghouse Brake os 110/- +3/9 16 18 3 5 110/- 82/- 
West, Allen Sh 16/6 15* 411 0 16/6 8/- 
Wolf Electric ... « 20/6 173 20 417 6 20/6 16/1 
Trusts, Transport and Communications 
Anglo-Am Tel.: 
Ord. 100 753 6 6 719 0 88 753 
Ord 100 50 3} 3} 717 6 54 50/- 
Anglo-Portuguese... 25/- 8 8 680 25/- 21/- 
Brit. Elec. Traction: 
Def. Ord. asi 21/9x.d. —1/9 50 22}* S53 ¢ 19/6 
‘Cable & Wireless: 

Ord 53/- +2/- 9 10 315 6 54/- 39/6 
4% Loan me we don 954 —2 4 4 43 9 100 92 
Calcutta Trams... 22/6 24+ 6t 5 6 25/- 20/- 
Cape Elec. Trams ... £l 18/- 53 74 8 6 8 18/- 16/6 
Marconi Marine 40/- 10 10 5 0 40/- 33/- 
Orienta! Tel. Ord. 101/3 16 16 102/6 96/6 
‘Telephone Props. 91/3 +2/6 — 20 91/3 80/6 


Telephone Rentals 13/6 +6d 10 124 412 6 13/6 9/6 
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£215,000, which is equivalent to earn- 
ings of 185 per cent on the ordinary 
capital. Also, the company proposes 
a three-for-one scrip issue. The 
shares continued their rise, to 61s 3d. 
In the case of the Electric Construc- 
tion final dividend declaration, the 
market reflected mild disappointment, 
although the rate is being raised 
effectively (allowing for last year’s 
scrip issue) by I to 83 per cent, and is 
shown to be covered about two-and-a- 
half times by the net surplus of 
£123,000 (against £110,000 previously). 
After being 41s, the price of the £1 
shares reacted to 37s 6d. 


Ward & Goldstone 


Preliminary results from Ward & 
Goldstone, covering the year ended in 
March, disclose the increases in 
earnings and in the ordinary distribu- 
tion that have become almost 
customary in the past decade, during 
which several scrip issues have also 
been made. On this occasion, the 
£60,000 increase in the net surplus to 
£327,000 appears to arise mainly as a 
result of a much lower tax charge, 
which was burdened last year with the 
excess profits levy. A final dividend 
of 20 per cent brings the ordinary 
distribution up to 30 per cent, this 
representing in effect an improvement 
of 5 per cent on the rate paid 
previously on half the present capital. 
The new total is covered around five 
times over by the distributable surplus. 


Thorn Electric Results 


The preliminary statement of 
results published by Thorn Electrical 
Industries came well up to the high 
expectations awaiting it. The price of 
the 5s shares rose to 31s 3d, so that 
although the rate of dividend is being 
increased from the equivalent of Io to 
15 per cent, the yield still works out 
at less than 2} per cent. In addition 
to the general current popularity of 
shares in this field of enterprise, one 
reason for the modesty of the yield is 
the exceedingly conservative character 
of the dividend which, on the figures 
at present available, involves the 
distribution of less than a sixth of the 
net profit, This has risen from 
£316,000 to £609,000. A “rights” 
issue of new shares is expected. 


New Issues 


Elliott Bros. 5s shares, which stood 
at 34s 6d in the early part of this year, 
took another spectacular leap of 
about 8s, to 56s 3d, in the course of 
the few days following news of the 
company’s capital plans. Later, the 
price reacted to 53s. The proposals 
include a “rights” issue of some 
308,000 new shares at 20s, in the ratio 
of one new share for every six shares 
held. The premium on Ultra Electric’s 
new 5s “A” shares, offered to share- 
holders at 12s 6d, improved to 6s 6d. 
Dealings began in a new issue of 
Lancashire Dynamo 53 per cent 
preference shares at about 20s 9d. 
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REPORTS and DIVIDENDS 


Siemens Brothers & Co., Ltd.—The 
accounts for 1954 show a trading profit 
of £434,531, aS compared with 
£754,867 for 1953, to which is added 
income from trade investments of 
£130,347 and surplus on realization of 
trade investments of £15,179, making 
£580,057. After providing £351,213 
for taxation, the net balance is 
£228,844 (against £488,357). The net 
profit of the parent company is 
£235,238 (against £538,578). A sum of 
£40,000 is placed to capital redemption 
reserve and it is proposed to pay an 
ordinary dividend for the year of 10 
per cent (unchanged). The balance 
carried forward is £826,885 (against 
£762,022 brought in). 

In his statement to stockholders, 
General Sir William D. Morgan 
(chairman) refers to the acquisition 
of the whole of the equity of Siemens 
Brothers by Associated Electrical 
Industries, Ltd. 

Richard Johnson & Nephew, Ltd.— 
In the course of his address at the 
annual meeting held on 24th June, Mr. 
M. A. T. Johnson (chairman) said that 
both on the ferrous and non-ferrous 
sides of their business they had 
achieved record outputs for the year 
under review. The improvement in 
the supply of steel was maintained 
throughout the year, but there were 
misgivings about the supply position 
in the current year, and they had had 
to fall back on imports. In the non- 
ferrous trade they also had supply 
difficulties. Mr. Johnson referred to 
the grave price complications of copper 
which were aggravated as copper 
became more difficult to obtain during 
the second half of the year. 


Ward & Goldstone, Ltd., are paying 
a final dividend of 20 per cent, making 
30 per cent for the year on capital 
doubled by a free scrip issue of 
£172,969 from reserves. (Last year 
the final dividend on the smaller 
capital was 35 per cent, making 50 
per cent for the year.) The group net 
profit is £327,103 (against £266,636) 
but this year’s tax provision of 
£286,911 compares with £411,674 
(including £73,000 E.P.L.) last year. 
The carry-forward is raised from 
£345,163 to £481,911. 

Thorn Electrical Industries, Ltd.— 
The group trading profits for the year 
ended 31st March amounted to 
£1,501,612 (compared with £1,054,348 
in previous year). After deducting all 
charges including taxation of £520,307 
(£462,740) the net profit is £609,007 
(£315,566). The directors recommend 
a dividend on the ordinary shares of 
I5 per cent on doubled capital 
(against 20 per cent). ‘Meeting 2nd 
September. 


Permali, Ltd.—The accounts for the 
year ended 31st March last show group 
trading profits of £123,510 (against 
£72,436 for 1953-54, the net profits 
after taxation being £69,647 (£29,593). 


It is proposed to pay a final dividend 
of 74 per cent, making a total of 124 
per cent on the increased capital of 
£300,000. This compares with 11 per 
cent on capital of £225,000 a year ago. 
Annual meeting: 28th July. 

The Hackbridge & Hewittic Electric 
Co., Ltd., reports group trading profits 
for the year ended 31st March last of 
£524,931 (against £504,303), the net 
profits after tax, etc., being £213,284 
(£167,767). A final dividend of 22} 
per cent brings the total for the year to 
30 per cent (25 per cent). 

The company is making two issues 
of 5s ordinary shares; one of 800,000 
shares by way of capitalization of 
£200,000 reserves in the proportion of 
two new shares for every five ordinary 
stock units held on 11th July; and the 
other of 200,000 shares at the rate of 
one for every ten stock units held at a 
price of 12s 6d a share. 

Lightfoot Refrigeration, Ltd.—A 
trading profit of £54,374 (including 
£11,300 in respect of previous years) 
is reported for 1954. This compares 
with £50,270 for 1953. After provid- 
ing £23,395 for taxation, the net 
balance is £23,399 (against £18,634). 
General reserve receives £13,047, and 
the dividend for the year is maintained 
at 6 per cent by a final payment of 
3 per cent. The balance carried 
forward is £29,870 (against £30,248 
brought in). 

The Electric Construction Co., Ltd., 
is paying a dividend of 84 per cent for 
the year to 31st March on capital 
doubled by a scrip issue (against 15 
per cent on smaller capital). After 
providing £112,439 (£127,850) for 
taxation the net profit is £123,203 
(£110,526). A sum of £67,723 
(£66,065) is carried forward. 

Walsall Conduits, Ltd., report a 
profit for 1954 of £449,344 (against 
£405,561 for 1953). Taxation takes 
£234,103 (against £259,430) and the 
net profit is £215,241 (£146,131). The 
ordinary distribution is being main- 
tained at 70 per cent by a final payment 
of 50 per cent, and £663,372 (£732,485) 
is carried forward. 

Aerialite, Ltd.—Singer & Fried- 
lander announce that out of the 
1,000,000 shares offered to stock- 
holders at 4s each 972,583 were taken 
by way of rights. Excess applications 
amounting to 571,634 were received 
for the balance of 27,417. All excess 
applications for up to 100 shares were 
allotted in full and the remainder were 
allotted 100 shares each by ballot. 

Evershed & Vignoles, Ltd., have 
recently acquired. substantially the 
whole of the share capital in the 
Record Electrical Co. Ltd. of 
Altrincham, and in future the two 
companies will work in close co- 
operation. 

New Companies 

Mortimer Gall (Heating), Ltd.— 
Registered 4th June. Capital £100. 
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Installation, maintenance and supply 
of heating apparatus of all kinds, etc, 
Directors: J. Mortimer-Hawkins and 
R. G. Chinn. Regd. office: 115-217, 
Cannon Street, E.C.4. 

Dunlop Battery Co. (Ayrshire), ¥.td, 
—Registered in Edinburgh 3rd May. 
Capital £1,000. .To carry on the 
business of manufacturers, impor'ters 
and exporters of batteries, accumula- 
tors, etc. Regd. office: Dunlop Works, 
15, Stewarton Road, Dunlop, Ayrshire. 

Liquidations 

Dudley Electrical (Wholesale) Sup- 
plies, Ltd.—Last day for receiving 
proofs for dividend 6th July. 
Liquidator, Mr. R. K. Clark, Official 
Receiver and Liquidator, Somerset 
House, 37, Temple Street, Birming- 
ham, 2. 

Philipp Clement, Ltd., radio and 
electrical retailers and electrical engi- 
neers.—Liquidator, Mr. F. Goodman, 
3, Broad Street Buildings, Liverpool 
Street, London, E.C.2, released 31st 
March, 1955. 


Bankruptcies 


M. Revere, trading as R. & G. 
Radiovision, 62, Stoke Newington 
High Street, London, N.16.—Order 
made 27th May for discharge as from 
27th February, 1956. 

J. L. R. Mack, lately carrying on 
business as a radio, television and 
electrical engineer at 5, Priory Road, 
Tonbridge, Kent.—Order made 12th 
May for discharge as from 19th May, 
1955. 

E. B. Page, electrical engineer, 10 
and 12, John Street, Hyde.—Last day 
for receiving proofs for dividend 5th 
July. Trustee, Mr. W. H. Haigh, 20, 
Byrom Street, Manchester, 3, Official 
Receiver. 

D. Cunningham and A. E. Beacock, 
carrying on business in co-partnership 
at 39-40, Trevelyan Chambers, Boar 
Lane, Leeds, as “The Home Elec- 


trical Maintenance Co.,” electrical 


maintenance service engineers.—First 
and final dividend of 20s in the £ with 
4 per cent statutory interest payable 
14th July at the Official Receiver’s 
office, 29, East Parade, Leeds, 1. 

D. Cunningham (separate estate).— 
First and final dividend of 20s in the 
£ together with 4 per cent statutory 
interest payable as above. 

W. R. Eagle, electrical contractor, 
lately carrying on business at 10, 
Houghton Chambers, 1, Houghtcn 
Place, Liverpool—Last day for 
receiving proofs for dividend sth July. 
Trustee, Mr. E. S. Browne, Central 
Buildings, 41, North John Street, 
Liverpool, 2. 

L. J. Quick, 2, The Mall, Ealing, 
W.5, electrical distributor.—Order 
made 13th May for discharge as from 
13th May, 1956. 

M. O’Rourke, 52, Woodlea Road, 
Worthing, Sussex, electrical contrac- 
tor.—Receiving order dated 5th (May, 
1955, rescinded 3rd June. Petition 
filed 22nd November, 1954, dismissed. 
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busbar trunking 


There could be no more convincing proof of the efficiency 


of the Busbar Trunking system of electric power distribution 
than its adoption and installation at London Airport. 

The system has, in fact, found its rightful place in some 

two hundred civil and air force hangars throughout the 
world. This adaptable system is equally efficient in 

Repair Shops, Machine Shops, Textile Mills, Laboratories 
and Technical Colleges, or any indoor location where 


power is required at numerous points. 


The system comprises bare copper busbars 
sheathed in a steel duct, and supplied 
in standard lengths with tapping 


points every two feet. 


Photograph by 
kind permission 
of B.0.A.C. 


By courtesy of Ciba Laboratories Ltd., Horsham 


Please write for catalogues :— 
Miniature Busbar Trunking (100 amps) Leaflet MBT.97!. 
Busbar Trunking (200-600 amps) Catalogue BBT.97!. 
Cable Trunking, Leaflet CT.971. 


OTTERMILL SWITCHGEAR LTD 


1 VICTORIA STREET, LONDON, S.W.1 Tel: ABBEY 5095/6 Grams: Busbar Sowest London 


Works: THE OTTER MILL, OTTERY ST. MARY, DEVON 
Tel: Ottery St. Mary 264 Grams: Busbar, Ottery St. Mary 
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Our 
organisation 
is at your 
disposal 


Main Works: STONHOUSE STREET, S.W.4. 


Branch Works: 
5/7 POCOCK STREET, S.E.1. 
OFFORD STREET WORKS, N.1. 


Waterloo 4572 
North 4031 


BURDETTE & CO. LTD. 


Electrical and Mechanical Engineers and Contractors 


Head Office: 
150 CLAPHAM MANOR STREET 


LONDON, S.W.4 
MACAULAY 4555 (P.B.X.) 


BURDETTES 


Electrical Services 
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GENERATION 
AND 
DEVELOPMENT 


Efficiency of Generation, 1954-55 


Over 750,000 tons of coal, valued at 
£2} million, were saved in the power 
stations of the Central Electricity 
Authority during the year ending 31st 
March, 1955. The overall average 
thermal efficiency of the steam stations 
was 23-85 per cent compared with 
23-40 per cent for the previous twelve 
months. 

Of over 68,860 million kWh sent out 
from the steam stations, more than 
one-quarter was provided by the 
twenty most efficient stations, which 


had an average efficiency of 28-74 per 
cent, their individual percentages 
being:— 
Thermal 
Stations Efficiency 
per cent 
Portobello H.P., Edinburgh 31-42 
Stourport “B” L.P., Worcs 30-83 
Littlebrook “ B,” Dartford 30-49 


Dunston “B” II, Newcastle 29-74 
Bromborough, Cheshire 29-15 
North Tees “ C,” Middlesbrough 29-05 
Skelton Grange, Leeds 28-89 
Brunswick Wharf, Poplar 28-70 
Uskmouth, Newport, Mon 28-66 
Braehead, Renfrew 28-59 
Barking C ” 28.45 
Brighton “B” 28-40 


Poole 28-31 


Carrington, near Manchester 28-30 
Keadby, Scunthorpe 28-28 
Deptford East H.P. 28-06 
Littlebrook “ C,”? Dartford 27:93 
Carmarthen Bay, Burry Port 27-88 
Huncoat, Accrington 27°75 
Battersea “ London 27-71 


Oil for Power Stations 


On 23rd June Lord Citrine, chair- 
man of the Central Electricity 
Authority, and Sir Leonard Sinclair, 
chairman and managing director of 
the Esso Petroleum Co., Ltd., signed 
a contract for the supply of fuel oil by 
the company for seven of the 
Authority’s power stations. The 
agreement provides that the price to 
be paid for fuel oil delivered to the 


majority of the stations will be such: 


that generating costs will not be 
increased compared with equivalent 
coal consumption. 

The contract is additional to the 
agreement reached in July, 1954, for 
supply of fuel oil from the Fawley 
Refinery to the new Marchwood power 
station on Southampton Water. 

It is estimated that the present rate 
of coal consumpion in the Authority’s 
Power stations of some 37 million tons 
per annum will increase to 50 million 
tons by 1960. In that year the 
consumption of fuel oil under the new 
contract will have increased from the 
small initial deliveries due towards the 


end of this year to rather more than 
2,500,000 tons, equivalent to between 
4 and § million tons of coal. The seven 
power stations scheduled for oil firing 
are Littlebrook, Tilbury, Barking, 
Brunswick Wharf, Poole, Plymouth 
and Portishead. All are conveniently 
situated for oil delivery direct from 
coastal tankers. 


Staythorpe ‘‘ B’’ Power Station 

The Central Electricity Authority 
has received the consent of the 
Minister of Fuel and Power to the 
construction of a second power station 
at Staythorpe, Newark. To be known 
as Staythorpe “B” power station, it 
will have a total installed capacity of 
360,000 kW made up of six 60,000 kW 
turbo-alternator sets each served by 
a boiler having an evaporative capacity 
of 550,000 lb/hr. The Staythorpe 
“ A” power station, which began pro- 
duction early in 1950, will also house 
six 60,000 kW sets, four of which are in 
commission. The evaporative capacity 
of each of the eighteen boilers in this 
station (thirteen are in commission) 
will be 240,000 lb/hr. 


Electricity in Wales 

The Committee of Inquiry into the 
Electricity Supply Industry in England 
and Wales (the “ Herbert Committee ”) 
is visiting Cardiff on 4th and 5th July 
to take evidence from representative 
Welsh organizations on certain aspects 
of the organization and efficiency of 
the industry in Wales. 


Supply to Exmoor Villages 

“ The growth in the use of electricity 
in the West Country continues to be 
well above the national average. 
Electric cooking has never been more 
popular and we are experiencing an 
all-time record boom in the installation 
of electric water heaters.” This was 
stated by Mr. S. F. Steward, chairman 
of the South Western Electricity 
Board, when he spoke at a ceremony 
in the Memorial Hall at Exford last 
Friday on the occasion of the switch- 
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‘ing on of an electricity supply to rural 


communities in the Exford and 
Withypool area of Exmoor. 

Mr. Steward added that for each 
of the last two years the West 
Country had had a larger proportionate 
increase in the sale of electricity than 
any other area. In seven years the 
Board had much more than doubled 
the number of farms supplied and had 
connected tens of thousands of other 
rural premises. As would be seen 
when the annual report was presented 
to Parliament, the Board’s financial 
affairs were in good shape and it was 
working at a profit. 


Underground Cable for 

Borrowdale 

Although the North Western 
Electricity Board has received the 
sanction of the Lake District Planning 
Board to erect three lengths of over- 
head line between Keswick and 
Rosthwaite it has decided to put the 
whole of the line underground. 
There had been a number of objec- 
tions to the overhead-line proposal 
which. involved a total length of about 
13 miles. It has been stated by the 
Board that its decision in this case 
must not be regarded as a precedent 
to govern other of the Board’s schemes. 
Mr. J. E. Shepherd, the No. 6 Sub- 
Area manager, told a Manchester 
Guardian correspondent that the intro- 
duction of sections of overhead line in 
a mainly underground system would 
have involved technical difficulties, 
particularly during lightning storms, 
but this disadvantage was outweighed 
by the cost of placing all the line 
underground. The Board felt, how- 
ever, that where the area was one of 
exceptional beauty it would be pre- 
pared to forgo financial advantages. 


New West End Lighting 

A fluorescent street lighting scheme 
has been ordered for Kensington 
Road, Westminster, and a length of 
Knightsbridge as far as the Albert 
Gate. This will be the second 


View from the north-west corner of the Central Electricity Authority’s new | 32 kV substation 
at Castle Donington, showing line entries, voltage transformers, oil circuit-breakers, isolators 


and overhead connections. 


Details of the substation, the first section of which was recently 


opened, were given in our last issue, page 1150 
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installation of its kind to be authorized. 
by the Westminster City Council, the 
first being a pioneer B.T.H. installa- 
tion in Bond Street in 1946. 

Eighty “ Mazda” sft lanterns, each 
housing four fluorescent 80 W lamps 
will be mounted at a height of 25ft, 
either singly or in pairs, on specially 
designed steel columns carrying the 
Westminster City Council coat of 
arms. The lanterns will be placed 
both centrally and at the kerbside. 

An illumination of 13,000 lumens 
per 10oft of roadway will be achieved; 
this compares with the 7,000 lumens 
per 1ooft recommended as the normal 
maximum for ordinary main road 
lighting by the B.S. Code of Practice. 


Work at Owen Falls 


It is reported from Kampala that 
the Uganda Electricity Board has 
begun the work of raising the level of 
the Nile between Ripon Falls and 


At Portishead “B” power station 
two steel-lined tunnels, 345ft long, 8ft 
in diameter and with 8oft vertical 
shafts at each end, have been driven 


Inside the steel-lined tunnel 
*B’ GENERATING STATION 
(NEW) 


TRANSFORMING STATION | 
(EXISTING) { 
\ 
q \ = 
(( = 
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Cable routes at Portishead ‘‘ B”’ power station 


Owen Falls, in the course of which the 
Ripon Falls will be submerged. The 
outcome of the work will be to 
substantially increase the output from 
the Owen Falls power station. 


Glasgow Railway Electrification 

Plans for the electrification of 
Glasgow’s suburban railways are to be 
considered by the Corporation. They 
were put forward on 22nd June by 
the British Transport Commission at 
a meeting of the Glasgow Passenger 
Transport Committee, composed of 
representatives of the municipality and 
the Commission. A statement was 
submitted which incorporated the pro- 
posed heads of agreement with the 
Corporation as a pre-requisite of the 
electrification of the suburban lines. 
After a full discussion the municipal 
members decided to consider them 
and report back. The electrification 
plans have been estimated to cost 


Tunnelled 132 kV Cable Connection 


beneath a lock to house a number of 
132 kV transformer and generator 
cables. 

The tunnels are the answer to a 
problem which arose when the decision 
to build the “B” station was first 
taken. Behind the site selected for 
the new building stood the trans- 
formers of the existing “A” station 
which used to be connected with 
switchgear on the opposite side of the 
lock by overhead lines. Since the 
new station would stand directly in 
the path of these lines an alternative 
connection had to be found and it was 
decided to drive the tunnels beneath 
the lock to house connecting cables. 

Three 3-core 132 kV transformer 
cables have been installed to make the 
new connection, and are already in 
service. From the transformers 
behind the “ B” station they fall 75ft 
along a sloping concrete chase skirt- 
ing the new building and continue 
beneath a cable basement in front of 
it. At this point they are laid down 
an 80ft vertical shaft, along the 345ft 


CONTROL BLOCK 
BASEMENT 


CABLES RUNNING TO 
ACCESS HOUSES | SWITCHING STATION (NEW) 
_ VIA CABLE BRIDGE 


TUNNEL (LENGTH 345FT) 
TYPICAL CROSS SECTION 
OF TUNNEL 
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£18 million, covering 190 miles of 
suburban lines radiating from the city, 
The first of the routes to be electrified 
would be the Cathcart circle, and the 
line from Airdrie to Helensburgh. 

At the meeting of the Corporation 
Transport Committee it was stated 
that work would begin soon on the 
extension from Shawfield to Ruither- 
glen of the trolley-bus service. 


Power for New Brunswick 


The touching off. of a dynamite 
charge on 11th June by the Premier of 
New Brunswick marked the stari of 
construction of the Beechwood power 
project, which promises a _ new 
industrial and economic era for the 
province. By 1960, the $50 million 
power plant is expected to be produc- 
ing 135,000 h.p., more than one-third 
of the present combined output of the 
New Brunswick Electric Power Com- 
mission and private industries. 


tunnel and then up a second 8oft shaft, 
being brought out through an access 
house on the other side of the lock. 
The tunnels are also to be used to 
house 132 kV generator cables which 
will ultimately connect the new station 
with its attendant switchgear across 
the lock. One of these cables has 
already been laid and a further two 
circuits are in process of installation. 
Ultimately another three cables will be 
laid to connect generators 4, 5 and 6. 
The installation of the cables in the 
tunnels presented special problems in 


_ view of the 8oft vertical shafts at 


either end and a specially designed 
system of steel supports has been 
supplied by the British Insulated 
Callender’s Construction Co., Ltd, 
which also installed the cables. These 
were laid in the tunnels without any 
joints having to be made—a consider- 
able technical achievement in view of 
the size of the cable and the conditions. 

The 3-core 132 kV cables used for 
this installation are of the impregnated 
pressure type. The lead alloy sheath 
is reinforced with longitudinal and 
circumferential steel tapes and anti- 
corrosion protection is given by means 
of a composite serving of p.v.c. and 
rubber tapes. On the tunnel sections 
an additional protection is given in the 
form of fire-resisting tapes. The 
overall diameter of the 3-core 0-25in 
132 kV ip. cable is 4-75in and _ its 
weight per yard is 64:7 lb. 

The cables are terminated through 
horizontal dividing boxes to outdoor 
type sealing ends and are suppiied 
with nitrogen at a nominal pressure 
of 200 1b/sq in from gas control kicsks 
at the ends of each cable. ‘ihe 
pressure-regulating equipment 15 
entirely automatic and feeds gas into 
the cable when required. 
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NEW PATENTS 


Electrical Specifications Recently Published 


 jusmbers under which the specifications will be printed and abridged are given in parentheses. Copies of any specification (3s od each 
iste postage) will be obtainable after 3rd August from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


1949 24129. Wilcox & Co., Ltd., E., and Wilcox. 15400. Simon, Ltd., H.—Probe-electrodes. 

21441 and 21443.. National Research E. R.—Electric cartridge fuse hoiders. 24th 27th April, 1954. (734724.) : 
Development Corporation.—Electronic digital September, 1953. (734423.) 24132. Electric 16931. Singer Manufacturing Co.—Elec- 
cartridge fuses. 28th September, 1953. tric motor control system for sewing machines. 


— 2 machines. 2nd August, 1950 (734424.) 18th June, 1953. (734550.) 
ls 26007. National Research Development 17413. Schlumberger Well Surveying 
1950 : Corporation.—X-ray diffraction apparatus. Corporation.—Apparatus for producing 
9175. National Research Development 16th October, 1953. (734425. nuclear reactions. 23rd June, 1953. (73455I-) 
26405. British Thomson-Houston Co., 20302. Permanoid, Ltd., formerly Asso- 
devices. 3rd April, 1951. (734485-) Ltd.—Commutators. 19th October, 1953. ciated Technical Manufacturers, Ltd.—Test- 


15273. _ British (734696.) ing of insulating material on a conductor. 
Ltd.—Brushes for electrical machines. 19t 27477. General Electric Co., Ltd., Hunt, 22nd July, 1953. (734557-) 


June, 1950. (734487.) ; B. E., and McKeag, A. H.—Fluorescent 22457. Western Electric Co., Inc.—Elec- 
18049. Walton, J. H. D.—Ultrasonic materials. 8th October, 1953. (734426.) trical communication systems. 14th August, 
transducers. 9th July, 1951. (734672.) 29518. Young, S. G.—Electrical socket 1953- (734650.) 
o. Telephone Manufacturing Co., Ltd. ubular electrical condensers. 24 ugust, 
of electrical contact springs. we 1953. Addition to 733532. (734651.) 
22nd February, 1952. (734490.) 24044. British Thomson-Houston Co., Ltd. 
6931. Magnetic Devices, Ltd. (Guardian 32191 English Electric Co, Ltd— —Luminescent materials. 31st August, 1953. 
Electric Manufacturing Corporation).—Mag- Hydraulic turbines or pumps (734652.) 
24214. Raytheon Manufacturing Co.— 


netic centring device for beam of cathode ray 

tubes. 22nd March, 1951. (734405.) ber, 1953. (734704-) Frequency-modulated oscillation generators, 
7213. Siemens & General Electric Railway 1953 particularly for radio altimeters. 1ss Septem- 

Signal Co., Ltd., and Candler, J. E.—Railway 109. Ericsson Telephones, Ltd., and ber, 1953. (734562.) 

track circuiting systems. 28th March, 1952. Acton, J. R.—Gaseous electric discharge tubes 25281. Hoover, Ltd.—Electric irons. 14th 


(734573-) F and circuit arrangements therefor. 2nd September, 1953. (734738.) 

17257. General Electric Co., Ltd., Ley, January, 1953. (73461T.) 25517. Stone & Co. (Deptford), Ltd., J.— 
D. A., Robson, D. W., and Organ, E. C. H.— 394. Allied Control Co., Inc.—Electro- Diffuser devices for air conditioning or ven- 
systems. 22nd August, magnetic relay. 6th January, 1953. (734612.) 24th August, 1954. 

‘ . Ph Ltd.—Cores for elec- 
larl f steel. 14th N b 1951. 2873. Etablissements Merlin & Gerin Soc. 

4239. Electrical Industries, Inc.—Method 28787. International Business Machines 
of making glass-metal seals. 18th February,  ceivers. 3rd February, 1954. Cognate appli- 
1952. cation 3928, 12th February 1953. (734438.) T9th October, 
4142. Etablissement Merlin & Gerin Soc. 29948. General Electric Co.——Electric 
January, 1953. Addition to 679934 (73 4500.) Anon.—Interrupting d.c. electric circuits. 13th relays. 29th October, 1953. (734746.) 

7206. Connmeiaaiions Patents, Ltd.— February, 1953. (734539.) G. 32038. Marconi’s Wireless Telegraph Co., 
Electronic valve apparatus. Ist May, 1953. 4999.__ Svenska Aktiebolaget asaccumu- —_ Ltd.—Push-pull amplifiers. 18th November, 
(734585.) lator.—Speaking radio beacons. 23rd Feb. 1953. (734747.) 

9598. Radio Corporation of America.— ruary, 1953. (734625.) 35017. Western Electric Co., Inc.—Travel- 
Thermionic gas discharge tubes. 16th April 5087. Telefunken Ges., formerly Tele- jing wave tubes. 16th December, 1953. 
1952. (734586.) *  funken Ges. fiir Drahtlose Telegraphie.— (734479.) 

Microwave electron discharge devices. 24th 

11779. Levell, D. A., and Harris, K. E.— February, 1953. (734708.) 16073. Saw- 


Secondary radar systems. 27th April, 1953. 
Cognate. application 11780, oth May. 1952. generators. June, 1953. 
734588. 
12205. American Machine & Foundry Co. Mac 
Page system for a.c. generators. 14th o2t. General Electric Co., Ltd. Hunt, APPLICATIONS have been made for the 
ay, 1952. (734589.) GJ Kem G.—Broad band high ‘egistration of the following trade marks. 
12473. General Electric Co., Ltd., and frequency valve circuits Objections may be entered up to 8th July :— 
SupERSIL. No. 729,336, Class 9. Insulated 


Ley, D. A—Electric communication systems. 

March, 1954. (734711.) 

=: 1953. (734590). ; : 7827. Standard Telephones & Cables, Ltd. Wire covered with synthetic enamel—W. T. 
15121. Simmonds & Stokes (Niphan), Ltd. ; ? ; Henley’s Telegraph Works Co., Ltd., 51-53, 


connection between elec” March, 1953. (734620) ‘Hatton Garden, London, 
(734417.) 9580. Hawk, Ltd.—Electric horns. 8th Tor. No. 736,109, Class 9. Electric 
kettles—South Western Electricity Board, 


17558. Shardlow Electric Wires, Ltd—- Ptil, 1954. (734447-) 
High frequency aerials, “31st August, 1953. 10662. Brookhirst Switchgear, Ltd., and Electricity House, Colston Avenue, Bristol, 1. 
(734518.) Shreeve, A. or installa- Maxos. No. 739,689, Class 9. Electrical 
18231. Dubilier Condenser Co. (1925), 0S comprising at least two electric motors. apparatus and instruments; signalling and 
Ltd.—Electrical 2oth April, 1954. (734633.) checking (supervision) apparatus and instru- 
1953. (734420.) 11075. Standard Telephones & Cables, ments, etc.—Carl-Zeiss-Stiftung, trading as 
etag.—-! -rav radio waves. 22nd April, 1953. le ermany. ess for service, c/o Frank B. 
ag.—Screens for cathode-ray tubes. 13th Pp 953. (734545 


August, 1952. (734687.) 118 iti icati - 

95. British Telecommunications Re 

21130. Shardlow Electric Wires, Ltd., and search, Ltd.—Electric modulators. 8th April, way, London, W.C.2. : 

Jones, P.—Aerials. 27th February, 1953. 1954. (734684). SaturN_ Hivott (design). No. 740,177; 
Class 9. Electric welding apparatus.—Saturn 


(734689.) 12601. Clevite Corporation.—Method of 
21668. Siemens & Halske Akt.-Ges.—Metal making circuit connections to a transducer Industrial Gases, Ltd., 50, Gresham Street, 
foil for electrolytic condensers. 28th August, unit. 6th May, 1953. (734453. London, E.C.2. 
1952. (734524.) 14476. General Electric Co., Ltd., and _ AUTO-THERMATIC. No. 738,624, Class 11. 
24116 Walter Instruments, Ltd.—Tapped Fairbairn, E. P.—Testing arrangements in Electrical space heating installations.—Sound 
electric coils. 8th September, 1953. telecommunication systems and apparatus Diffusion, Ltd., Duracraft Works, Franklin 
(734692.) therefor. 14th May, 1954. (734721.) Road, Portslade, Sussex. 
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CONTRACT INFORMATION 


Accepted Tenders and Prospective 


Electrical Work 


CONTRACTS OPEN 


Where “ Contracts Open” are advertised in 
our ‘‘ Official Notices” section the date of 
the issue is given in parentheses. 


Australia—sth August. Brisbane City 
Council. Six 11 kV switches and 72 250 MVA 
fuses. (E.S.B. 12950/55. Ten/14229.)* 

27th July. State Electricity Commission of 
Queensland. Fifteen oil engine driven generat- 
ing plant units. (E.S.B. 13210/55. Ten/ 
14314.)* 31st August. 132/66/33 kV 
circuit-breakers. (E.S.B. 13214/55. Ten/ 
14326.)* 26th October. Two water tube 
boilers, ash handling plant, etc., for Yallourn 
“E” power station. (E.S.B. 13244/55. Ten/ 
14289.)* 

Belfast.—11th August. City Electricity 
Department. Electric lift. (See this issue.) 

Edinburgh.—North of Scotland Hydro- 
Electric Board. 22 kV and lv. distribution 
lines for Outer Hebrides. (See this issue.) 

Egypt.—14th September. Ministry of Public 
Works, Cairo. Transformer stations, under- 


ground and submarine cables and overhead 
(E.S.B. 13300/55. Ten/ 


transmission lines. 
14329.)* 

Formosa.—22nd July. Central Trust of 
China, U.S. Aid Division, Taipei. Three 
220 kVA power transformers and electric 
wood moisture tester. (E.S.B. 13078/55. 
Ten/14352.)* 

India.—14th July. Stores Purchase Com- 
mittee, Government of Mysore. Transmission 
line materials. (E.S.B. 13186/55. Ten/ 
14269.)* 

2oth: September. Chief Engineer, Punjab 
P.W.D. Electricity Branch, Simla. 100,000 
kVA generators for Bhakra power plant. 
(E.S.B. 13315/55. Ten/14333.)* 

Iraq.—22nd October. Karbala water supply 
scheme intake works, including four electric 
high and low lift pumping units, switchboards, 
cables, etc. (E.S.B. 13305/55. Ten/14327.)* 

Korea.—8th July. Government Office of 
Supply, Seoul. Earth moving equipment, in- 
cluding 3,300 V motors. (E.S.B. 13027/55. 
Ten/14261.)* 2nd August. One 1,000 kW 
and one 500 kW mercury arc rectifiers, with 
transformers, switchgear, etc. (E.S.B. 13133/ 
55. Ten/14262.)* 

London.—12th August. India Store Depart- 
ment. F.M. telegraph equipment with spares. 
(See this issue.) 

New Zealand.—11th October. State 
Hydro-Electric Department, Wellington. Two 
20,000 kVA 110/66/11 kV transformer banks 
and spare units for Kikiwa and Stoke sub- 
stations. (E.S.B. 13007/55. Ten/14276.)* 

Portuguese West Africa.—15th July. Muni- 
cipal Offices, New Lisbon. Equipment for a 
generating station, including two 650-750 kVA 
diesel driven generating sets, 750 kVA trans- 
formers, switchboards, etc. (E.S.B. 13302/55. 
Ten/14334.)* 

Rhodesia and Nyasaland.—15th July. 
Federal Ministry of Posts. Switchboards. 
(E.S.B. 13245/55. Ten/14303.)* 

South Africa.—14th July. Union Tender 
and Supplies Board. X-ray equipment for the 
King George V Hospital, Durban. (E.S.B. 
13103/55. Ten/14233.)* 

2oth July. Stores Department, South 
African Railways. 3,000 V wave filter con- 
densers. (E.S.B. 13361/55. Ten/14317.)* 
5th August. Overhead equipment. (E.S.B. 
13382/55. Ten/14316.)* 

Southern Rhodesia.—15th July. Electricity 
Supply Commission, Salisbury. 11,000 V 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


lightning arrestors. (E.S.B. 13177/55. Ten/ 
14287.)* 

Sutton Coldfield.—12th July. Street light- 
ing equipment. (See this issue.) 

United States.—14th July. Bureau of Re- 
clamation. One 14-4/110 kV, 250,000 kVA 
circuit-breaker. (E.S.B. 12777/ 55. Ten/ 
14274.)* 

Uruguay.—2oth July. Administracion 
General de las Usinas Electricas y los Tele- 
fonos del Estado. 200/400/600 kVA trans- 
formers and spares. (E.S.B. 13145/55. Ten/ 
14251.)* 

26th July. Servicio de Transmisiones. 150 
transmitting and 585 receiving valves. (E.S.B. 
12962/55. Ten/14304.)* 

Administracion Nacional de Combustibles 
Alcohol y Portland. Cables and accessories. 
(E.S.B. 12939/55. Ten/14284.)* 

Warwick.—22nd July. Borough Council. 
Street lighting equipment. (See this issue.) 


ORDERS PLACED 


Kidsgrove.—U.D.C. Removal of gas stan- 
dards and lanterns and supply and erection of 
259 concrete columns and 80 W mercury 
vapour discharge lamps, lanterns, etc., and 9 
lighting bracket units, etc., in the Newcha el 
area(£7,133).—British Thomson-Houston 

Southport.—Estates Committee. Blectrical 
installations in 109 dwellings on the Radnor 
Drive site (£2,649).—Brooks & Southworth. 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors. 


Barrow-in-Furness.—Office block in Flass 
Lane; Gilbert & Kellett, Ltd., engineers, 214, 
Duke Street. 

Brixham.—Operating theatre block, General 
Hospital; Torquay & District Hospital 
Management Committee, Torquay. 

Buckinghamshire.—Further instalment of 
college of further education at High Wycombe, 
and primary school on the Mount Farm site 
at Farnham Common, for E.C.; county archi- 
tect, County Offices, Walton street, Ayles- 
bury. 

Carshalton.—Extension of 
laboratory, Queen Mary’s Hospital; 
Lowe, architect, 4, High Street, Croydon. 

Chelmsford.—Second stage of new works, 
Broomfield Chase; Hoffman Manufacturing 
Co., Ltd., New Street. 

(36), 


Chingford.—Flats 
borough engineer. 

Croydon.—-Headquarters and central fire 
station, Park Lane; E. Taberner, town clerk, 
Town Hall. 

Houses (150), on the Falcon estate; Wates, 
Ltd., builders and contractors, 1258, London 
Road, London, S.W.16. 

Darlington.—Refrigerator house at abattoir; 
secondary school at Haughton and extensions 
to Elizabeth and St. Mary’s Grammar Schools; 
borough architect. 

Dartford.—Church and hall, Temple Hill 
estate; Bostock & Wilkins, architects, 8, 
Cromwell Place, S.W.7. - 

Dorchester.—Admission unit and convales- 
cent villa for Herrison Hospital; South West 
Metropolitan Regional Hospital Board, 11, 
Portland Place, London, W.1. 

Greenwich.—Turkish baths, shower rooms, 
waiting hall, etc., Greenwich Public Baths, 
Trafalgar Road, London S.E.10; borough 
engineer, Town Hall, London, S.E.10. 
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Harold Wood (Essex).—Factory, Church 
Road; Refrigeration Insulation Co., Lid., 189 
Hornchurch Road, Romford. 

Harrogate.—Eight blocks of flats, Chats. 
worth Road; borough engineer. 

Horden.—Special day school for Durham 
C.C. (£44,000); M. D. Lilley and Sop, 
builders, Murton. 

Horsham.—Central library in North Street; 
F. R. Steele, county architect, County Hall, 
Chichester. 

Hove.—Flats (86), The Drive; Wells 
architect, 18, Yeoman’s Row, London, S.W,3, 

Hull.—Warehouse and offices; W. H. Smith 
& Son, Ltd., Strand House, Portuga! Street, 
London, W. é. 2. 

London. — Modernization of Cen 
Cinema, Holloway Road, Islington; Essoldg 
Circuit (Control), Ltd., 1, Hay Hill, W.1. 

Rebuilding police station, Harrow 
Paddington; Architect’s Department, New 
Scotland Yard, S.W.1. 

Hostel for girls, Beaumont Square, Stepney; 
Bovis, Ltd., builders, 1, Stanhope Gate, Park 
Lane, 

Office block, Haymarket; James Carmichael, 
Ltd., builders, 331, Trinity Road, S.W.18 

Bakery and offices at 77-85, Newingiil 
Causeway, Southwark, for Moo-Cow 
Ltd., 1, Aldwych, W. ros 2; George McLean & 
Partners, architects, 34, The Mall, W.5. 

Development of Stoll Theatre site, Kings. 
way, W.C.2, to provide offices, showroom, 
theatre, etc.; Lewis Solomon, Son _ Joseph, 
architects, 21, Bloomsbury Way, W 

Proposed civic centre on site to be acqulll 
at Swiss Cottage; P. H. Harrold, town clerk, 
Haverstock Hill, N.W.3. 

Middlesbrough.—Church in Woodlands 
Road; C. J. Boyd, Ltd., builders, Emmerson 
Street. 

Morpeth.—Admission hospital and two con 
valescent villas at St. George’s Hospital for 
Newcastle Hospital Board; Sheppard and 
architects, Bedford Place, London, 

‘Ct. 

Newcastle-on-Tyne. -—— Laboratory and 
offices; Sir Howard Grubb, Parsons & Co, 
Ltd., Walkergate. 

North Riding.—Police stations at Whitby, 
Scarborough (Eastfield), Richmond, and Reé 
car; county architect, County Hall, Northallers 
ton. 

Norwich.—Warehouse and offices, Harford 
estate; S.P.D., Ltd., 3, Salisbury Square, 
London, E.C.4. 

Nuneaton.—Factory and offices, Tuttle 
Hill; Regent Engineering Co., Ltd., Church 
Street. 

Pontefract.—Reconstruction of market hall; 

. F. Rook, town clerk, Municipal Offices. 

Pontypridd.—Factory, Hirwaun _ trading 
estate; Lastex Yarn & Lactron Thread, Ltd, 
62, Horseferry Road, London, S.W.1. 

Richmond.—Extension (four-storey), Royal 
Richmond Hospital; Hammett Norton, 
architects, 29, Sackville Street, London, W.1, 

Sheffield.—Flats on the Park Hill re 
development area (£4,000,000), for Housing 
Committee; J. L. Womersley, city architect, 
Town Hall, r. 

Swansea.—Factory extension; Hodges & 
Son (Clothiers), Ltd., Fforestfach Trading 
estate. 

Upminster.—Dwellings (180); H. Webb, 
Ltd., builders, Bridge Yard, Southend Arterial 
Road, Gidea Park. 

Wallsend.—Infants’ school, Low Willingtom 
Farm (£42,858); I. Carruthers & Sons, § 
Heugh Terrace, South Shields. 

Library, Churchill Street; J. Walter Hanson 
& Sons, architects, 123, Northumberland 
Street, Newcastle-on-Tyne. 

Warrington.—Conversion of Daresbury 
Hall to form society home and training centté 
for Spastics Society; J. H. Cheetham, archi 
tect, Palmyra Square. 

Welwyn Garden City.—Building for Royal 
Exchange Assurance, Woodfield Road; Cramb 
& Dean, Ltd., builders, 104, Belsize Lane 
London, N.W. 3. 

West Bromwich.—Factory and _ two-storey 
offices in Colliery Road, for Phillips T ie 
scopic Ltd., 87; Vittoria Street, Pirm 
ingham, 1; John P. Osborne & Son, archi? ect, 
Colmore Row, Birmingham, 3. 
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